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PKEFACE. 



It has been well said, that "whoever shortens the 
road to knowledge, lengthens life." The value of a 
knowledge of Arithmdic is too generally appreciated to 
require comment. When properly studied, two impor- 
tant ends are attained, viz : discipline of mind, and fa- 
citity in the application of numbers to business calcula- 
tions. Neither of these results can be secured, unless 
the pupil thoroughly understands^ the prin^ple of every 
operation he performs. There is no uncertamty in the 
conclusions of mathematics; there should be no guess- 
work in its operations. What then is the cause of so 
much grcyping and fruitless effort in this department of ed- 
ucation. Why this aimless^ mechanical " ciphering," that 
is so prevalent in our schools ? 

The present work was undertaken, and is now offered 
to the public, with the hope of contributing someAing 
toward the removal of these inveterate evils. Its plan is 
the following : 

-1. To lead the pupil to a knowledge of each rule by 
induction; that is, by the examination and solution of a 
large number of practical examples which involve the 
principles of the rule. 

2. The operation is then defined^ each principle is anor 
lyzed separately^ and illustrated by other exailiples. 

3. The general rule is now deduced, and put in its 
proper place, both for convenient reference and review ; 
thus combining the indu^iive and synthetic modes of in- 
struction. 

4. The general rule is followed by copious examples for 
pradicej which are drawn from the various departments 
of business, and are calculated both to call into exercise 
the different principles of the rule, and to prepare the 
learner for the active duties of life.' 



IV PREFACE. 
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It is believed that much of this gues$-v)ork in " fignr 
ing," and its concomitant habits of listlessness and va^ 
cuity of mind, have arisen from the use, at first, of cbbstrad 
numbers and intricate questions, requiring combinations 
above the capacity of children. Taking his slate and pen- 
cil, the pupil sits down to the solution of his problem, but 
soon finds himself involved in an impenetrable maze. He 
anxiously asks for light, and is directed " to learn the rule." 
He does it to the letter, but his mind is still in the dark. 
By puzzling and repeated triqis, he perhaps finds that 
certain multiplications and divisions produce the answer 
in the book ; but as to the reasons of the process, he is to- 
tally ignora7vt. To require a pupil to learn and understand 
the rule, before he is permitted to see its principles illus- 
trated by simple practical examples, places him in the 
condition of the boy, whose mother charged him never to 
go into the wcder till he had learned to swim. 

These embarrassments are believed to be unnecessary, 
and are attempted to be removed in the following manner : 

1. The examples at the commencement of each rule 
are all 'practical^ and are adapted to illustrate the particular 
principle under consideration. Every teacher can beai 
testimony, that children reason lipon practical questions 
with far greater facility and accuracy than they do upon 
abstract numbers. 

2. The numbers contained in the examples are at fitSt 
small, so that the learner can solve the question mentalr 
ly^ and understand the reason of each step in the opera- 
tion. 

3. As the pupil becomes familiar with the more simple 
combinations, the numbers gradually increase, till the 
slate becomes necessary for the solution, and its proper 
use is then explained. 

4. Frequent mejUal exercises are interwoven with ex- 
ercises upon the slate^ for the purpose of strengthening the 
habit oi analyzing and reasoning, a.nd thus enable the learn- 
er to comprehend and solve the more intricate problems. 

5. In the arrangement of subjects it has been a cardi- 
nal point to follow the natural order of the science. No 
principle is Used in the explanation of another, until it 
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V. 



has itself been demonstrated or explained. Common frac ^ 
tions, therefore, are placed immediately after division, for ) 
two reasons. First^ they arise from division, and are ( 
in fact unexecvied division. Second^ in Reduction, / 
Compound Addition, &c. it is frequently necessary to ( 
use fractions ; consequently fractions must be understood. ] 
before it is possible to understand the Compound rules. \ 
For the same reason. Federal Money, which is based / 
upon the decimal rudcUion, is placed after Decimal Frac- ■ 
tions. Interest, Insurance, Commission, Stocks, Dutiesj 
&c.,' are also placed after Percentage, upon whose prin- < 
ciples they are based. 

6. In preparing the tables of Weights and Measures, 
particular pains have been taken to ascertain those that 
are in present use in our country, and to give the legal 
standard of each, as adopted by the General Government.* 
It is well known that a great difference of weights and 
measures formerly existed in different parts of the coun- 
tiy. More than ten years have elapsed since the Gov- 
ernment wisely undertook to remedy these evils, by 
adopting uniform standards for the custom-houses and 
other purposes ; and yet not a single author of arithme- 
tic, so far as we know, has given these standards to the 
public. 

7. The subject of Analysis is deemed so essential to a 
thorough knowledge of arithmetic and to business calcu- 
lations, that a whole section is devoted to its develop- 
ment and application. The principles of Cancdatimi 
have been illustrated, and its most important applications 
pointed out, in their proper places. The Square and 



♦ In the year 1836, Congresa directed the Secretary of the Treas- 
ury to cause to be delivered to the Governor of eacn State in the 
Union, or to such person as he should appoint, a complete set of all 
the Weights and Measures adopted as standards, for the use df the 
States respectively ; to the end that a unifurtn standard of Weights 
and Measures may be established throughout the United States. 
Most of the States have already received them ; and may we not 
hope that every member of this great Union will promptly and cor- 
dially unite in the accomplishment of an object so conducive both to 
individual and public good. 

1* 
I 



Tl PREPACK. 

Cube Roots are illustrated by geometrical figures and cu 
bical blocks. 

^ Such is a brief outline of the present work. It is not 
designed to be a book of puzzles^ or mathematical anom- 
alies ; but to present the elements of practical arithmetic^ 
in a hidd and systematic manner. It embraces, in a word, 
all the principles and rules which the business man ever 
has occasion to use, and is particularly adapted to pre- 
cede the study of Algebra and the higher branches of 
mathematics. 

With what success the plan has been executed re- 
ihains for teachers and practical educators to decide. If 
it should be found to shorten the road to a thorough knowl- 
edge of arithmetic in any degree, its highest aims will be 
accomplished. 

J. B. THOMSON. 

New Haven, Oct. 3, 1845. 
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MOPE OF TEACHING ARITHMETIC. 

i. Qualifications. — The chief qualifications requisite in teaching / 
Arithmetic, as well as other branches are the following : ( 

1. A thorough knowledge of the subject. 

2. A love for the employment. 

3. An aptitude to teach. These are indispensable to success, 

II. Classification. — ArUhmetic^ as well as reading, grammar, &c., 
should be taught in dosses. / 

L This method saves much time, and thus enables the teacher te 
devote more attention to oral iUustraiions. 

2. The action of mind upon mind, is a powerful stimiUant to exer« • 
tion, and can not fail to create a zest for the study. 

3. The mode of analyzing and reasoning of one scholar, will often 
suggest new ideas to the others in the classT 

4. In tlie classification, those should be put together who possess as 
nearly equal capacities and attainments as possible. If any of the 
class learn quicker than others, they should be allowed to take up an 
extra study, or be furnished with additional examples to solve, so 
that the whole class may advance together. 

5. The number in a class, if practicable, should not be less than 
six, nor over twelve or fifteen. If the number is less, the recitation 
is apt to be deficient in animation ; if greater, the turn to recite does 
n(^ come round sufficiently often to keep up the interest. 

III. Apparatus. — The Black-board and Numerical Frame are as 
indispensable to the teacher, as tables and cutlery are to the house- 
keeper. Not a recitation passes without use for the black-board. If 
a principle is to be demonstrated or an operation explained, it should 
be done upon the black-board, so that aU may see and understand it 
at once. 

To illustrate the increase of numbers, the process of adding, sub- 
tracting, multiplying, dividing, &c., the Numerical Frame furnishes 
one of the most simple and convenient methods ever invented.* 

IV. Recitations. — The Jirst object in a recitation, is to secure 
the attention of the class. This is done chiefly by throwing Ijfe and 
variety into the exercise. Children loathe dullness, while animation 
and variety are their delight. 

2. The teacher should not be too much confined to his text-book, 
nor depend upon it wholly for illustrations. 

* Every one who ciphers, will of course have a slate. Indeed, It is desira- 
ble that every scholar in school, even to the very youngest, should be fur- 
nished with a small slate, so that when the little fellows have learned their 
lessons, they may busy themselves in writing and drawing various familiax 
objects. Idleness in school is the parent of mischiefs and employment is the best 
antidote against dis^edience. 

Oe»metrical diagrams and solids axe also highly useful in UluatFating many 
points in arithmetic, and no school should be without them. 



VUl SUaGESTlONS. 

/ 3. Every example should be analyzed; the " why and wherefore*' 
(^ of every step in the solution should be required, till each member of 
"Ihe class becomes perfectly familiar with the process of reasoning and ' 
tinalysis. 

) 4. To ascertain whether each pupil has the right answer to aii the 

^xamples, it is an excellent method to name a question, then call 

upon some one to give the answer, and before deciding whether it is 

V Wright or wrong, ask how many in the class agree with it. The an- 

/ swer they give by saising their hand, will show at once how many 

\ are right. The explanation of the process may now be made. 

Another method is to let the class exchange slates with each other, 
{ and when an answer is decided to be right or wrong, let every one 
] mark it accordingly. After the slates are returned to their owners, 
/ each one will correct his errors. 

\ V. Thoroughness. — The motto of every teacher should be thar- 
i oughness. Without it, the great ends of the study are defeated. 

1. In securing this object, much advantage is derived from fre- 
■■ quent reviews. 

2. Not a recitation should pass without practical ey^ercises upon 
the black-board or slates, besides the lesson assigned. 

3. After the class have solved the examples under a rule, each one 
should be required to give an accurate account of its principles with 

: tlie reason for each step, either in his own language or that of the 
: author. 

4. Mental Exercises in arithmetic, either by classes or the whole 
; school together, are exceedingly useful in making ready and accurate 
\ arithmeticians, and should he frequently practised. 

VI. Self-reliance. — The hjabit oi self-reliance in study, is confess- 
edly invaluable. Its power is proverbial ; I had almost said, omnigo- 
tent. " Where there is a uill, there is a tcaj/." 

1. To acquire this habit, the pupil, like a child learning to walk, 
must be taught to depend upon himself. Hence, 

3. When assistance in solving an example is required, it should be 
given indirectly ; not by taking the slate and performing the exfim- 
ple for him, but by explaining the meaning of the question, or illus- 
trating the principle on which the operation depends, by supposing a 
more familiar case. Thus the pupil will be able to solve the question 
himself, and his eye will sparkle with the consciousness of victory. 

3. He must learn to. perform examples independent of the answer, 
without seeing or knowing what it is. Without this attainment the 
pupi? receives but little or no discipline fVom the study, and is unfit to 
be trusted with business calculations. What though he comes to the 
recitation with an occasional wrong answer ; it were better to solve one 
question understandvngly and akmie, than to copy a score of answers 
from the book. What would the study of mental arithmetic be worth, 
if the pupil had the answers before him 1 What is a youn^ man good 
, for in the counting-room^ who has never learned to perform arithmeti- 
cal operations alone, but is obliged to look to the ajiswer to know what 
figure to place in the quotient, or what number to place for the third 
term in proportion, as is too often the case in school cipherins; 1 
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ARITHMETIC. 



SECTION I. 
NOTATION AND NUMERATION. 

AnT. !• Any single thing, as a peach, a rose, a hook, 
is called a wiit, or om; if another single thing is put 
\Cith it, the collection is called two ; if" another still, it is 
cdWeA three ; if another, ^z^r; if another, Jire, &c. 

The terms, one^ two, three, four, five, &c., hy which 
we designate how many single things or units are under 
consideration, are the names or expressions of numbers. 
Hence, 

2. Number signifies a umt, or a colleciion of units. 

Obs. Numbers have various properties and relations, and are ap- 
plied to various calculations in the practical concerns of life. These 
properties and applications are formed into a system, called Arith- 
mdlc. Hence, 

3* Aritumetio is the science of numbers. 
Numbers are usually denoted by certain letters of the 
alphabet, or by arbitrary characters called ^^re^. 



Quest. — 1. What is a single thing called? If another is put with 
it, what is the collection called? If another, what ? What are the 
terms one, two, three, &c. ? 2. What does number signify ? Obs. To 
what are »umbers applied ? 3. W^hat is Arithmetic ? How are num- 
bers usually denoted \ 
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NOTATION. 



[Sect. I. 



NOTATION. 

4. The art of expressing numbers by letters or figures^ 
is called Notation. There are two methods of notation 
in use, the Roman and the Arabic. 

5* The Roman method employs seven capital letters, 
viz : I, V, X, L, C, D, M. When standing alone, the letter 
I denotes o^i^; Y^/ive; ^jieu; h^fifti/; C, one hwulred; 
D, five Imwlred ; M, one thousand. To express the in- 
tervening numbers from one to a thousand, or any number 
larger than a thousand, we resort to repetitions and various 
combinations of these letters. The method of doing this 
will be easily learned from the following 







TABLE. 






I^ denotes one. 


XXX denote thirty. 


II 


" 


two. 


XL 


" 


forty. 


ni 


(( 


three. 


L 


" 


fifty. 


IV 


(( 


four. 


LX 


« 


sixty. 


V 


(C 


five. 


LXX 


(( 


seventy. 


VI 


« 


six. 


LXXX 


u 


eighty. 


VII 


(( 


seven. 


XC 


(( 


ninety. 


VIII 


a 


eight. 


c 


u 


one hundred. 


IX 


i( 


nine. 


CI 


(( 


one hundred and one. 


X 


u 


ten. 


ex 


(( 


one hundred anu ten. 


XI 


(( 


eleven. 


cc 


" 


two hundred. 


XII 


" 


twelve. 


ccc 


•« 


^ three hundred. 


XIII 


(( 


thirteen. 


cccc 


(( 


'four hundred. 


XIV 


(t 


fourteen. 


D 


l< 


five hundred. 


XV 


" 


fifteen. 


DC 


« 


six hundrcil. 


XVI 


(( 


sixteen. 


DCC 


(( 


seven hundred. 


XVII 


(( 


seventeen. 


DCCC 


(( 


eight hundred. 


XVIII 


" 


eighteen. 


DCCCC 


(C 


nine hundred. 


XIX 


(( 


nineteen. 


M 


" 


one thousand. 


XX 


<( 


twenty. 


M]il 


a 


two thousi'.u.I. 


XXI 


(( 


twenty-one. 


MDCCCXLV, one thouo.aid eight 


XXII 


<( 


twenty-two, &c. 


hundred and forty-five. 



QUES?T. — 4. What is notation? How many/nethods are there in use \ 
What are they? 5. What does the Roman method tmploy ? What 
does eacli of the?e letters denote when standing alone I How are the 
intervening numbers from one to a thousand exproi-scd ? How denote 
Two? Four? Six? Eight? Nine? Fourtee-n ? Sixtern? Nineteen? 
Twenty-four ? Twenty-eiglit ? What doi?s XL denote I LX ? XC ? CX? 

N. B. Questions on this table should be varied, and eonliniied by the 
teacher till the class becomes perfectly familiar with it. 
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Qua. 1. The learner will perceive fronj the Table above, that every 
time a letter is repeated, its value is repeated. Thus I, standing alone, 
denotes one ; II, two ones or two^ ac So X denotes ten ; XX, 
twenty^ &c. 

2. When two letters of different valoe acre joined together, if the 
less is place(] before the greater, the value of the greater is diminr 
iahed; if placed after the greater, the value of the greater is increased. 
Thus, V denotes five ; but IV denotes only four ; and VI, six. So X 
denotes ten; IX, nine; XI, eleven. 

3. A line or bar ( — ) placed over a_letter, increases its value a 
thousand times. Thus, V denotes five, V denotes five thousand ; X, 
ten ; X, ten thousand. " 

4. This method of expressing numbers was invented by the Ro- 
mans ; hence it is called the Roman Notation. It is now seldom used, 
except to denote chapters, sections, and other divisions of books and 
discourses. 

6. The common method of expressing numbers is by 
the Arabic Notation. The Arabic method employs jhe 
following ten characters OT figures, viz : 

1234567 8 90 
one, two, three, four, five, six, seven, eight, nine, zero. 

The first nine are called significant figures, because 
each one always has a value, or denotes some number. 
They are also called digits, from the Latin word digitus^ 
which signifies a finger. 

The last one is called a cipher, or nought, because when 
st^ding aJ-one it has tw value, or signifies nothing. 

Obs. It must not be inferred, however, that the cipher is useless { for 
when placed on the right of any of the significant ngures, it increases 
their value. It may therefore be regarded as an auxiliary digit, whoso 
office, it will be seen hereaflcr, is as important as that of any oth^ 
figure in the system. 

Note. — The pupil must be able to distinguish and to write these 
characters, before he can make any progress in Arithmetic. 

7 • It will be seen that nine is the greatest number that 

Quest. — Ohs. What is the effect of repeating a letter? If abetter 
is placed before another of greater value, what is the effect! If placed 
after, what ? When a letter has a line placed over it, how is its value 
affected ? Why is this method of notation called Roman ? To what 
use ia it chiefly applied ? 6. How are numbers commonly expressed ? 
How many characters does this method employ? What are their 
names ? What are the first nine called ? Why ? What else are they 
called? What is the last one called? Why? Obs, Is the cipher 
useless ? What may it be regarded ? 
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can be expressed by any single figure. All numbers largef 
than nine are expressed by combining together two or 
more of the ten characters just explained. To express 
ten for example, we combine the 1 and 0, thus 10 ; eleven 
is expressed by two Is, thus 11; twelve, thus 12; two 
tens, or twenty, thus 20 ; one hundred, thus 100, &c, 
I The numbers from one to a thousand are expressed in 
the following manner : 

1, one. 81, eighty-one, &c. 

2, two. 90, ninety. 

3, three. ,91, ninety-one, &c. 

4, four. 100, one hundred. 

5, five. 101, one hundred and one. 

6, six. 102, one hundred and two. 

7, seven. 103, one hundred and three. 

8, eight. 110, one hundred and ten. 

9, nine. Ill, one hundred and eleven. 

10, ten. 113, one hundred and twelve. 

11, eleven. 120, one hundred and twenty. 

12, twelve. 130, one hundred and thirty. 

13, thirteen. * 140, one hundred and forty. 

14, fourteen. 150, one hundred and fifty. 

15, fifteen. 160, one hundred and sixty. 
16 sixteen, 170, one hundred and seventy. 
17, 'seventeen. 160, one hundred and eighty. 

18, eighteen. 190, one hundred and ninety. 

19, nineteen. 200, two hundred. 

20, twenty. 300, three hundred. 

21, twenty-one, &c. 400, four hundred. 

30, thirty. 500, five hundred. 

31, thirty-one, &c. 600, six hundred. 

40, forty. 700, seven hundred. 

41, forty-one, &c. 800, eight hundred. 

50, fifty. 900, nine hundred. 

51, fifty-one, &c. 990, nine hundretl and ninety. 

60, sixty. 991 , nine hundred and ninety- one. 

61, sixty-one, &c. 992, nine hundred and ninety-two. 

70, seventy. 998, nine hundred &- ninety-eight 

71, seventy-one, &c. 999, nine hundred & ninety-nine. 
80, eighty. 1000, one thousand. 

QiTEST. — ^7. What is the greatest number that can be expressed by 
one figure 1 How are larger numbers expressed ? How express ten ? 
Eleven ? Twelve ? Twenty ? What is the greatest number that ean 
be expressed by two figures ? How express a hundred ? One hundred 
and ten ? One hundred and forty-five ? Five hundred and sixty-eight ? 
What is the greatest number that can be expressed by three figures ! 
How express a thousand ? 
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Note. — Questions on the foregoing table should be continued till the 
class becomes familiar with the mode of expressing any number from 
1 to 1000. They may be answered orally ; but the best way is to let 
the pupil wriie the figures denoting the number upon the black- 
board, and at the same time pronounce the answer audibly. 

Obs. 1. The terms thirteen, fourteen, Jifleen, &c., we obvioiwly 
derived from three and ten, four and ten, five and ten, wliich by 
contraction become thirteen, fourteen, fifteen, &c., and are therefore 
significant of the numbers which they denote. The terms eleven 
and twelv:, are generally regarded as primitive words ; at all events, 
there is no perceptible analogy between them and the numbers which 
they represent Had the terms oneteen and twoteen been adopted in 
their stead, the names would then have been significant of the num- 
bers one and ten, two and ten ; and their etymology would have been ' 
similar to that of the succeeding terhis. 

2. The terras ticenty, thirty, forty, &xj,, were formed from two ■ 
tens, three tens, four tens, which were contracted into twenty, thirty, 
forty, &c. 

3. The terms twenty-'one, twenty-two, twenty-three, &c., are com- 
pounded of twenty and one. twenty and two, &c. All th^ other 
numbers as far as ninety-nine are formed in a similar manner. 

4. The terms hundred and Viousand are primitive words, and bear 
no analogy to the numbers which they denote. . The numbers be- 
tween a hundred and a thousand are expressed by a repetition of the 
number below a hundred. Thtis we say, one hundred and one, one 
hundred and two, one hundred and three, &c. 

8. It will be perceived from the foregoing- table, that . 
the figures standing in different places have different val- 
ues. Thus the digits, 1 , 2, 3, &c., standing alone or in the 
right hand place, respectively denote units or ones. But 
when they stand in the second place, they express tens : 
thus the 1 in 10, 12, 15, &c., expresses tensor ieji ones; that 
is, its value is ten times as much as when it stands in the 
first or right hand place, and it is called a unvt of the sec- 
ond order. So the other digits, 2, 3, 4, &c., standing 



Quest. — Obs. From what is the term tliirteen formed ? Fourteen ? 
Sixteen ' Eighteen ? What is said of the terms eleven and twelve ? How 
are the terms twenty, thirty, &c., formed? What is said of the terms 
hundred, and thousand ? How are the numbers between a hundred and 
a thousand expressed ? 8. Does the same figure always express the 
same value ? What does each of the digits, 1, 2, 3, &c., denote, when 
standing in the right hand place ? What does the figure 1 denote when 
it stands in the second place ? What is its value then ? What do th© 
other figures denote when standing in the second pUce % 

2* 
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in the second place, denote two tens, three t^ns, four 
tens, &c. 

When standing in the third place, they, express hun- < 
dreds: thus the 1 in 100, 102, 123, &c., denotes a him- 
dred, or ten tens ; that is, its value is ten tir/ies as mu^h as 
when it stands in the second place, and it is called a unit 
of the third order. In like manner, 2, 3, 4, &c., standing 
in the third place, denote two hundred, three hundred^ four 
hundred, &/C. 

When a digit occupies the fourth place, it expresses 
thovsands: thus the 1 in 1000, 1845, &c., denotes a thou- 
sand, or ten hundreds; that is, its value is ten times as' 
much as when it stands in the third place, and it is called 
a unit of the fourth order. Thus, 

It will be seen that ten units make one ten, ten tens 
make one hundred, and ten hundreds make one thou- 
sand ; that is, ten in an inferior order are equal to one in 
the next superior order. Hence, we may infer universal- 
ly, that 

9. Numbers increase from right to left in a tenfold ratio; 
thai is, each reTnoval of a figure one place towards the left, 
increases its value ten times. 

1 0. The different values which the same figures have, 
are called simple and local values. 

The simple value of a figure is the value which it ex- 
presses when it stands alone, or in the right hand place. 
The simple value of a figure, therefore, is the number 
which its name denotes. (Art. 6.) 

The local value of a figure is the increased value which 

Quest. — What is a figure called when it occupies the third place ? 
What is its value then ? What is it called when in the fourth place ? 
What is its value ? What do the other figures denote when standing 
in the fourth place ? How many units are required to make one ten ? 
How many tens make a hundred ? How many hundreds make a thou- 
sand 1 Generally, how many of an inferior order are required to make 
one of the next" superior order ? 9. What is the general law by which 
numbers increase ? What is the effect upon the value of a figure to 
remove it one place towards the left ? 10. What are the different va- 
lues of the same figure called ? What is the simple value of a figure ? 
Whaf the local value ? Upon what does the local value of a figure de- 
pend ? Obs. Why is this system of notation called Arabic ? What 
ejse is }t sometimes called ? Why ? 
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it expresses by having other figures placed on its right. 
Hence, the local value of a figure depends on its locality, 
or the place which it occupies" in relation to other num- 
bers with which it is connected. (Art. 8.) 

dfes. 1. This system of notation is called Arabic, because it is sup- 
posed to have been invented by the Arabs. 

2. It is also called the decimal syalem, because nambers increase 
in a tenfold ratio. The term decimcU is derived from the Latin word 
decern, v^hich signifies ten. 

II. The art of reading numbers when expressed by fig- 
ures^ is caUed Numeration. 

The pupil has already become acquainted vnih. the 
names of numbers, from one to a thousand. He will 
now easily learn to read and express the higher numbers 
in common use, from the following scheme, called the 

NUMERATION TABLE, 





3 S *5{ 
K H f^ ^ .- . ^ . - ^ .- - 

9 7 5, 8 9 7, 6 4 5, 4 3 2. 

Pcriort VI. Period V. Period IV. Period HI. Period H. Period I. 
Uaadrillionis. Tritiions. Billions. Millions. Thousands. Units. 

1 2. The different orders of numbers are divided into 
periods of three figures each, beginnvig at the rigid hand. 
The first, which is occupied by units, tons and hundreds. 

Quest. — H. What is numeration ? Repeat the Numeration Table, 
beginning at the right hand. What is the first place on the right called ? 
The second place ? Tha third ? Fourth ? Fifth ? Sixth ? Seventh ? 
Eighth ? Ninth ? Tenth, &c. ? 12. How are the orders of numbers di- 
vided? What is the first period called? By what is it occupied? 
What is the second called? By what occupied? What is th& third 
called ? By what occupied ? What is the fourth called \ By whiit 
occupied ? What is the fifth called ? By what occupied ? 
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is called unit^ period ; the second is occupied by thou- 
sands, tens of thousands and hundreds of thousands, and 
is called thousands' period, &c. 

The figures in the table are read thus : Five hundred 
and sixty-eight quadrillions^ three hundred and forty-two " 
triUioTiSy nine hundred and seventy-five hUlions^ eisfht hun- 
dred and ninety-seven milliofis, six hundred and forty-five 
th&usand, four hundred and thirty-two. 

1 3» To read numbers which are expressed by figures. 

PoirU them off into periods of three figures each ; iheriy be- 
ginning at the left hand, read the figures of each period in 
the same manner as those of the right hand period are read^ 
and at the end of each period pronounce its navie. 

Obs. 1. The learner must be careful, in pointing of figures, al- 
ways to begin at the right hand ; and in reading th^in, to begin at 
the left hand. 

2. Since the figures in the first or right hand period always denote 
units, the name of the period is not pronounced. Hence, in reading 
figures, when no period is mentioned, it is always understood to be 
the right hand, or units' period. 

EXERCISES IN NUMERATION. 

Note. — At first the pupil should be required to apply to each figure 
the name of the place which it occupies. Thus, beginning at the 
right hand, he should say, " Units, tens, hundreds," &C., and point 
at the same time to the figure standing in the place which he men- 
tions. It will be a profitable exercise for young scholars to write the 
examples upon their slates or paper, then point them off into periods, 
and read them. 



Quest. — 13. How do you read numbers expressed by figures? 
Obs. Where begin to point them off? Where to read them ? Do you 
pronounce the name of the right hand period ? When no period is 
named, what is understood ? 14. In the French method of numera- 
tion, how many figures are there in a period? How many in the 
English method ? Which method is preferable ? 
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Read the following numbers : 






Ex. ]. 


127 


11. 


75407 


21. 


6604700 


2. 


172 


12. 


125242 


22. 


2020105 


3. 


721 


13. 


240251 


23. 


45001003 


4. 


620 


14. 


407203 


24. 


30407045 


5. 


603 


16. 


300200 


25. 


145560800 


6. 


4506 


16. 


1255673 


26. 


8900401 


7. 


7045 


17. 


5704086 


27. 


250708590 


8. 


8700 


18. 


207047 


28. 


803068003 


9. 


25008 


19. 


2605401 


29. 


2175240670 


10. 


40625 


20. 


4040680 


30. 


7240305060 


31. 


45290100300 


36. 


13657240129698 


32. - 


160000050000 


37. 


98609006006906 


33. 


7005003007 


38. 


80079401697000 


34. 


101279200361 


39. 


167540000000465 


35. 


n432( 


)6000675 


40. 


504069470300400 



1 4. The method of dividing numbers into periods of 
three figures, is the French Numeration. The English 
divide numbers into periods of six figures. The French 
method is the more simple and convenient. It is gene- 
rally used throughout the continent of Europe, as well as 
in America, and has been recently adopted by some Eng- 
lish authors. 

EXERCISES IN NOTATION. 

Write the following numbers in figures : 

1. Twenty -seven. Ans. 27. 

2. Seventy-two. Ayis. 72. 

3. One hundred and twenty-five. 

4. Three hundred and fifty- two. 

6- Two hundred and four. A?is. 204. 

6. One thousand and forty-two.- Ans. 1042. 

7. Thirty thousand nine hundred and seven. 

Ans. 30907. 



Obs. It will be observed, that in the 5th example no tens are men- 
tioned, in the 6th no hundreds, and that these places in the answers 
are filled by ciphers. In all cases, when any intervening order is 
omitted in the given example, the place of that order in the answer 
must be filled by a cipher. Hence, . 



jl2 NUMERATION. [Sect. !• 

. 15. To express numbers by figrtres. 

Begin at the lefi^handj and write in each order the figure 
which denotes the given number in that order. 

If any intervening orders are omitted in the proposed num^ 
ber, write ciphers in their places. 

8. Forty-six thousand and four hundred. 

9. Ninety-two thousand, one hundred and eight 

10. Sixty-eight thousand and seventy. 

11. One hundred and twenty-four thousand, six hun- 
dred and thirty. 

12. Two hundred thousand, one hundred and sixty. 

13. Four hundred and five thousand, and forty-five. 

14. Three hundred and forty thousand. 

15. Nine hundred thousand, seven hundred and twenty* 

16. One million, and seven hundred thousand. 

17. Thirty-six millions, twenty thousand, one hundred 
and fifty. 

18. One hundred millions, and forty-five. 

19. Mercury is thirty-seven millions of miles from the 
sun. 

20. VenUs, sixty-nine millions; 

21. The Earth, ninety-five millions. 

22. Mars, one huhdrei and forty-five millions. 

23. Jupiter, four hundred and ninety-four millions. 

24. Saturn, nine hundred and seven millions. 

25. Herschel, one billion, eight hundred and ten mill- 
ions; 

26. Seven billions, nine hundred millions, and forty 
thousand. 

27. Sixty billions, seven millions, and four hundred* 

28. One hundred and thirteen billions, six hundred and 
fifty thousand* 

29. Four hundred and six billions, eighty millions, and 
seven hundred. 

30. Twenty-five trillions, and ten thousand. 

n ■ 

Quest. — 15. How are numbers expressed by figures ? If any inter 
vening> order is omitted in the example, how is its place supplied ? 
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SECTION II* 
. ADDITION. 

MENTAL EXERCISES. 

Art. 16. Ex. 1. Gecn'ge bought a slate for 9 cents, 
a sponge for 6 cents, and a pencil for 1 cent : how many 
Cents did he pay for all ? 

Obs. To solve this example, we must add together the number of 
cents which he paid for the several articles. Thus, 9 cents and 6 
cents are 15 cents, and one cent more makes 16 cents, Ans. He paid 
16 cents. 

2. Henry gave 8 cents for a writing-book, 6 cents for 
an inkstand, and 4 cents for some quills : how many cents 
did he give for all ? 

3. Sarah obtained 4 credit njarks yesterday, 3 the day 
before, and 5 to-day : how many credit marks fiaS she 
in all ? 

4. John had 6 peaches, and his mothof gave him 10 
more : how many peaches had he then ? 

5. Harriet has 7 pins ; she has given away 4, and lost 
2 : how many pins had she at first ? 

6. If a quart of cherries is worth *5 cents, a pound of 
figs 9 cents, and a lemon 4 cents ; how much are tjiey all 
worth ? 

7. Joseph paid 6 cents for some raisins, 7 cents for a 
top, and 3 cents for some fish-hooks : how many cents did 
he pay for ail ? 

8. Mary has 9 white roses and 8 red ones : how many 
roses has she in all ? 

9. A beggar met four men, one of whom gave him 3 
shillings, another 2, another 1, and the last 5 shillings: 
how many shillings did the beggar receive ? 

10. A farmer sold 4 bushels of apples to one customer, 
6 to another, 5 to a third, and 2 to a fourth : how many 
bushels did he sell to all ? 
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ADDITION TABLE. 



V- 



2 and 


3 and 


4 and 


5 and 


6 and 


7 ana 


a aud 9 and 


lare 3 


lare 4 


lafe 5 


lare 6 


lare 7 


lard 8 


lare 9 


lare 10 


2 " 4 


2 " 5 


2 " 6 


2 " 7 


2-8 


2 " 9 


2 •' 10 


2 " 11 


3 " 5 


3 " 6 


3 " 7 


3 " 8 


3 " 9 


3 " 10 


3 " 11 


3 " 12 


4 " C 


4 « 7 


4 " P 


4 " 9 


4 " 10 


4 " 11 


4 " 12 


4 " 13 


5 « 7 


5 " 8 


5 " 9 


($ " 10 


5 " 11 


3 " 12 


5 " 13 


5 " 14 


6 " 8 


6 " 9 


6 " 10 


6 " 11 


6 " 12 


6 " 13 


6 " 14 


6 " 15 


7 « 9 


7 " 10 


7 " 11 


7 " 12 


7 " 13 


7 " 14 


7 " J5 


7 " 10 


8 " 10 


8 " 11 


8 " 12 


8 '* 13 


8 " 14 


8 " 15 


8 " 16 


8 " 17 


" 11 


9 " 12 


9 " 13 


9 " 14 


9 " 15 


9 " 16 


9 " 17 


9 " 18 


10 " 12 


10 " 13110 " HUO " 15 


10 " 16 


10 " 17 


10 " 18 


10 " 19 



Note. — It is an interesting and profitable exercise for young pupils 
to recite tables in concert. But it will not do to depend upon this 
method alone. It is indispensable for every scholar who desires to be 
accurate either in arithmetic or business, to have the common arith- 
metical tables distinctly and indelibly fixed in his mind. Hence, af- 
ter a table has been repeated by the class in concert, or individually, 
the teacher should ask many promiscuous questions, to prevent its 
being recited mechanically ^ from a knowledge of the regular increase 
of numbers. 

Ex. 11. How many are 12 and 10? 22 and 10? 32 
and 10? 42 and 10? 52 and 10? 62 and 10? 72 and 10? 
82 and. 10? 92 and 10? • 

12. How many are 24 and 10? 36 and 10? 48 and 
10? 53 and 10? 67 and 10? 91 and 10? 86 and 10? 

78 and 10 ? 69 and 10 ? 97 and 10 ? 

13. How many are 19 and 4 ? 29 and 4? 39 and 4 ? 

79 and 4? 59 and 4? 89 and 4? 99 and 4? 69 and 4? 
49 and 4 ? 

14. How many are 17 and 8 ? 27 and 8 ? 47 and 8 ? 
67,and 8? 57 and 8? 97 and 8 ? 87 and 8? 

15. How many are 16 and 7 ? 26 and 7 ? 56 and 7 ? 
86 and 7 ? 76 and 7 ? 96 and 7 ? 

16. How many are 1^ and 6 ? 24 and 6? 84 and 6 ? 
74 and 6? 54 and 6? 64 and 6? 94 and 6 ? 

17. Add 2 to itself till the sum is a hundred^ • 

Ob3. This and the next four examples may be recited in concert 
Thus, 2 and 2 are four, and 2 are 6, and 2 are 8, &c. 

18. Add 3 in the same manner, till the sum is a hun* 
dred and two. 

19. Add 5 in the same manner, till the sum is a hun* 
dred and ten. 
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20. Add 4 in the- same manner, till the sum is a hun- 
dred and twelve. 

21. A4d 10 in the same manner, till the sum is a hun- 
dred and twenty. 

22. A man bought a sheep for 3 dollars, a cow for 21 
dollars, and a calf for 5 dollars ; how much did he pay 
for the whole. 

23. A shopkeeper sold a dress to a lady for 15 dollars, 
a muff for 10 dolJars, and a bonnet for 6 dollars: what 
was the amount of her bill ? 

24. A drover bought 16 sheep of one farmer, 9 of an- 
other, 10 of another, and 6 of another : how many sheep 
did he buy ? 

25. Harry gave 31 cents^ for his arithmetic, 10 cents 
for a writing book, 8 cents for a ruler, and 6 cents for a 
lead pencil : how many cents did he pay for all 7 

26. What is the sum of 10 and 12 and 5 and 4 ? 

27. William bought a pair of boots for 26 shillings, 
and a cap for 9 shillings : how many shillings did he give 
for both 7 

28. Susan bought a comb for 17 cents, a purse for. 8 
cents, and a spool of cotton for 5 cents : how much did 
she pay for all ? 

29. A farmer sold a ton of hay for 18 dollars, a cow 
for 10 dollars, and a cord of wood for 3 dollars : how 
much did he receive for all ? 

30. A merchant sold 15 barrels of flour to one man, 5 
to another, and 7 to another : how many barrels of flour 
did he sell? 

31. In a certain school there are 60 boys, and 30 girls: 
how many scholars does that school contain 1 

Analysis. — 60 is 6 tens, and 30 is 3 tens; (Art. 7. 
Obs. %:X& tens and 3 tens are 9 tens and 9 tens are 90. 

Ans. 90 scholars. 

32. A mechanic sold a wagon for 30, and a sleigh for 
20 dollars : how much did he get for both ? 

33. 40 is how many tens? 60? 20? 30? 70? 80? 
50? 90? 100? 

3 
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34. 6 tens are how many ? 8 tens? 9 tens? 10 tensi 
11 tens? 12 tens? 13 tens? 14 tens? 15 tens? 16 tens? 
17 tens ? 1 8 tens ? 1 9 tens T 20 tens ? 

35. 7 tens and 2 tens are how many ? A71S. 9 tens, 
or 90. 

36. 8 tens and 3 tens are how many ? 5 tens and 8 
tens ? 7 tens and 8 tens ? 6 tens and 9 tens ? 9 tens and 

8 tens? 10 tens and 6 tens? 

37. In a certain orchard there are 80 apple-trees, and 
40 peach-trees: how many trees does the orchard con- 
tain? 

38. A traveler rode 90 miles in the cars, and 60 miles 
in stages : how many miles did he travel ? 

39. A man gave 60 dollars for his horse, 30 dollars for 
his harness, and 20 dollars for his cart : how much did 
he pay for all ? 

40. A man hought a horse for 98 dollars, and a wagon 
for 65 dollars : how much did he give for hoth ? 

Analysis. — 98 is composed of 9 tens and 8 tinits, and 
65 is composed of 6 tens and 5 units. (Art. 7. Ohs. 3.) 

9 tens and 6 tens are 15 tens, or 1 hundred and 5 tens ; 
8 units and 5 units are 13 units, or 1 ten and 3 units; 
now 1 ten added to 5 tens, makes 6 tens or 60, and 3 
units are 63, which, joined with the hundred, makes 163. 

Am. He paid 163 dollars. 

41. How many are 63 and 24? Ans. 87. 

42. How many are 68 and 25 ? 

43. How many are 56 and 23 and 5 ? 

44.. How many are 83 and 72 and 4 and 6 ? ^ 

45. How many are 72 and 25 and 10 and 2 ? 

46. Bought a pound of tea for 60 cents, an ounce of 
pepper for 8 cents, and a quart of molasses for 10 Cents : 
what does my bill amount to ? ^ 

47. The price of a geography is 55 cents, and the price 
of a grammar is 42 cents : whkt is the cost of hoth ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a 
ton of hay, and 30 dollars for a cow : what is the cost of 
all? 

49. In January there are 31 days, and in February 28 
days^ how many days are there in both months ? 
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50. A man, having three sons, gave 50 dollars to the 
oldest, 40 dollars to the second, and 30 dollars to the 
youngest : how many dollars did he give to the three? 

1 7 • The learner will perceive that the solution of each 
of the preceding examples, consists in finding a single 
number which will exactly express the value of the several 
given numbers united together. 

1 8» The process of uniting two or more numbers together^ 
so as to form one single number, is called AnDnioN. 

The answer, or the number thus found, is called the 
sum or aTTwunt. 

Obs. When the numbers to be added are all of the same denomi- 
nation^ as all dollars, or all pounds, &c., the operation is called SimpU 
Addition. 

1 9» Signs. — Addition is often represented by the sign 
(+), which is called plus. It consists of two lines, one 
horizontal, the other perpendicular, forming a cross, and 
shows that the numbers between which it is placed, are 
to be added together. Thus the expression 6+8, signi- 
fies that 6 is to be added to 8. It is read, " 6 plus 8/* 
or " 6 added to 8.'* 

Note. — Plus is a Latin word, originally Ettgnifying " more," hence 
"added to." 

20» The equality between two numbers, or sets of 
numbers, is expressed by two parallel lines (=), called 
the sign of equality. It shows that the numbers between 
which it is placed, are equal to each other. Thus the ex- 
pression 5+3=8, denotes that 5 added to 3 are equal to 8. 
It is read, " 5 plus 3 equal 8," or " the sum of 5 plus 3 
is equal to 8.^' So 7+5=8+4=12. 



Quest. — 17. In what does the solution of the pr^oeding examples con- 
sist ? 18. What is addition 1 What is the wswer called ? Obs. When 
the numbers to be added are all of the same denomination, what is the 
operation called ? 19. What is the sign of addition called? Of what 
does it consist ? What does it show 1 Note. What is the meaning of 
the word plus ? 20. How is the equality between two nmnbers repre- 
sented ? What docs the sign of equality show? How is th« expres- 
sion 5+3== 8, read? How,7+5==8+4=12? 



\ 



28 ADDITION. [Sect. IL 



EXERCISES FOR THE SLATE. 

2 1 • Examples in which the numbers to be added are 
zmaU^ should be solved mentaUy ; but when the numbers 
are large^ the operation may be facilitated by setting them 
down upon a slate, or black-board. The manner of doing 
this will now be explained. 

Ob8. Pupils not unfrequently seem to infer, that when they take 
up the slate and pencil, they can lay aside thinking ; that the hands 
are to solve the question without the aid of the intellect. Hence 
operations upon the slate are often a merely mechanical effort, as 
listless and mindless as the talkiixg of a parrot, or the trudging 5f a 
dray-horse. This is a sad mistake. It is sure to render the study of 
arithmetic irksome, and to destroy the progress of the learner. 

It is not the object in u^ing the slate to supersede thinking and rear 
soningj but to assist the memory in retaining the numbers and the 
several steps of the operation, while the intellect is carrying on the 
prdcess of thinking and reasoning. 

The hands simj^y write down the figures or the result of the ope- 
ration, but it is the mind, and the mind only, that performs the addi- 
tion and all other arithmetical calculations, whether we use the slate 
or not Hence, whoever wishes to become a proficient in arithmetic, 
must never allow his mind to become inuctio^ when using his slate, 
nor pass a single solution without understanding the reaaon of the 
several steps. 

Ex. 1. A man bought a pound of tea for 63 cents, and 
a pound of coffee for 24 cents : how much did he pay for 
both? 

Directions. — Write the numbers Operation, 






under each other, so that units 

may stand under units^ tens under S ^ 

to5, and draw a line beneath them. ^3 

Then, beginning at the right hand 6 3 price of tea. 

or units, add each column sepa- 2 4 " of coffee. 

raMy in the following manner : 4 — — 

units and 3 units are 7 units. — ^ 7 cts. pr. :e of both: 



Quest. — ^21. How should examples, in which the numbers tt be add- 
ed are small, be solved \ When they are large, how may the operation 
be facilitated ? O^. Is the slate designed to supersede thinkhig and 
reasoning ? What is its use ? How are all arithmetical calculations 

performed t What direction is given to those who wish to become 

proScients in arithmetic X 
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Write the 7 in units* place, under the column added 

2 tens and 6 tens are 8 tens. Write the 8 in tens' place. 
The amount is 87 cents. 

NcU. — ^The learner will perceive that the operation upon the slate 
b essentially the sapie as the ipental sohitiofi of the same question ; 
(Art. 16. Ex. 41 ;) and that both give the san^ result. 

2. A butcher purchased two droves of sheep, the first 
containing. 436, and the second 243: how many sheep 
did both droves contain ? 

Write the numbers under each q^^ . • 

other, and proceed as before. Thus, ^^ 

3 units and 6 units are 9 units ; 4 436 First drove, 
tens and 3 tens are 7 tens ; 2 hun- 243 Second " 
dreds and 4 hundreds are 6 hun- 

dreds. The amount is 679. 679 Am. 

22* It will be perceived, from these examples, that 
wi\Jts are added to un\ts^ tens to tens^ and hundreds to hun- ■ 
dreds; that is, figures of the same order are added to each 
other. This is the only way numbers can be added. 
For, figures standing in diflTerent orders or columns, ex- 
press difierent values ; (Art. 8 ;) consequently, if united 
together in a single sum,, the amount can neither be of 
one order nor another. Thus, 3 units, and 3 tens will 
neither make six units, nor six tens, any more than 3 or- 
anges and 3 applet will make 6 apples, or 6 oranges. In 
like manner it is plain that 4 tens and 4 hundreds will 
neither make 8 tens, nor 8 hundreds. 

Obs. In writine numbers to be added, great care should be taken 
to place units unuer units, tens under tenSj &c.) in order to prevent 
misUikes which would otherwise be liable to occur from adding differ- 
ent orders to each other. 

3. A man found two purses of money, one containing 
425 dollars, the other 361 dollars: how many dollars did 
both purses contain ? 

Quest. — In the 1st example how do you w^rite the numbers for addi- 
tion ? Which column do you odd first ? Which next ? Note. Does the 
operation upon the slate differ from the mental solution of the same 
question I 22, Can figures standing in different orders be added U 
each other ? Why not ? Illustrate by an enampYe. Obs. >N\MbX.S^ ^^ 
object in writing units under units, &c. 1 
3* 



I 
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4. What is the snm of 3261 and 5428? 

5. What is the sum of 45436 and 12321 ? 

6. What is the sum of 420261 and 231204 ? • 

7. What is the sum of 3021040 and 5630721 ? 

8. What is the sum of 730043000 and 268900483 ? 
Write the following examples upon the slate, and find 

the sum of each : 

9. 10. 11. 12. 

221 4212 62022 82202310 

345 3120 5103 3060231 

' 422 341 21640 617403 



23. When the sim of a column does not exceed 9, it 
must be written, as we have seen, under the column add- 
ed. But when the sum of a column exceeds 9, it requires 
two or more figures to express it ; (Art. 7 ;) consequently, 
it cannot all be written under the column added. What 
then must be done ? We will now illustrate this case. 

13. A man paid 98 dollars for a horse, and 65 dollars 
for a wagon : how much did he pay for both? 

Directions. — ^Write the numbers, Oneratitm 

and begin at the right hand, as be- gg !^^ ^f horse 
fore. Thus 5 units and 8 units are an u «^„,o«.^« 
13 units. Now 13 is 1 ten and 3 ^ of wagon, 

units, and requires two figures to jgg ^ 
express it ; (Art. 7 ;) consequently 
it cannot be written under the column of units. Hence 
we write the 3 units in the units' place, and reserving the 
1 ten or left hand figure in the mind, add it Avith the tens 
in the next column. Thus 1 ten (which was reserved^ 
and 6 tens are 7 tens, and 9 are 16 tens, which are equal 
to 1 hundred and 6 tens. Write the 6 tens under the col 
umn added, and the 1 hundred in the place of hundreds 
The amount is 163 dollars. 

Quest. — 23. When the sum of a column does not exceed 9, where is 
it written ? Can the whole vam be written under the column when it 
exceeds 9 ? Why not ? In the 13th example, what is the sum cf the 

tua'tB' coJamn ? How do you dispoae o£ i\.\ What do you do with the 

fatn of the next column. ! 
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Obs. It will be perceived that the operation upon the slate is sub- 
stantially the same as the mental solution of the same question. (Art. 
16. Ex. 40.) In each case, we add the orders separately ; in each, 
finding the sum of the units' column to be 13, or 1 ten and 3 units, 
we add the .1 ten to the number of tens which is contained in the 
example ; and in each we obtain the same result. 

14. A gentleman bought ia span of horses for 645 dol- 
lars, a carriage for 467 dollars, and a set of harness for 
158 dollars : how much did he give for the whole estab- 
lishment ? 

Proceed as before. Thus 8 Operaiioiu 

units and 7 units are 15 units, or 645 price of horses, 
we simply say, 8 and 7 are 16, 467 " carriage, 
and 5 are 20. Set the under 158 ^ harness. 

the - column added, and, reserv- 

ing the 2, add it with the' next 1270doUars. A»«. 
column. 2 (which was reserved) and 5 are 7, and 6 are 
13, and 4 are 17. Set the 7 under the column added, 
and add the 1 with the next column. 1 (which was 
reserved) and 1 are 2, and 4 are 6, and 6 are 12. Set the 
2 under the column added, and since there is no other 
column to be added, write the 1 in the next place on the 
left. The, amount is i270 dollars. 

24* The process of reserving the tens or left hand 
figure^ when the sum of a column exceeds 9, and adding 
it mentally to the next column, is called carrying tens. 

25* When the sura of the column exceeds 9, set the 
units or right hand figure under the column added, and 
carry the tens or kfi hand figure to the next column. In 
adding the last column on the left, it will be noticed we 
set down the wJwlc sum. This is done for the obvious 
reason that there are no figures in the next column to 
which the left hand figure can be added, and is in fact 
carrying it to the next order. 

Quest. — Obs. Does ttie operation upon the slate diOer essentially 
from the mental solution of the same example ? In what respects do 
they coincide ? 21. Wliat is the process ot* reserving the tens and ad- 
ding them to the next column, called \ 25. When the sura of any ool- 
uraa exceeds 9, what is to be done wilh '\\.\ NV\v<jtv v^e^ «mw\&'=IS^^ 
what tloyoa set down, and what do you cartY \ 11 'il ,Nsi\kaX\ 



\ 



32 ADDITION. [Sect. IL 



ILLUSTRATION OP THE PRINCIPLE OP CARRYING. 

36* To illustrate the principle of carrying, lei us take 

the thirteenth example, and as we add the columns, write 

down the whole sum of each in a n at' 

separate line. The sum of the ^g ^^ of horse 

units* column is 13 units, or 1 ten as, a u „ 

and 3 units ; the sum of the tens' _ wagon. 

column is 15 tens, or 1 hundred ,q o„^ ^r „«;*« 
J /r ^ TVT jj* ^v 13 sum 01 units, 

and 5 tens. Now adding these .^^ ^^ ^^ . 

results together as they stand, i. e. 

adding units to units, tens to tens, ^^3 j^^^^ 
^/C, the amount is 163, the isame 
as before. Thus, it will be seen that the 1 ten or left 
hand figure in the sum of the first column, is added to the 
sum of the next column or the 15 tens, in the same man- 
ner as it was in the solution above. 

Again, the principle of carrying may be illustrated by 
separating the numbers to be added into the parts or or- 
ders of which they are composed. Thus, 

98 is composed of 9 tens or 90, and 8 units. 
65 " 6 tens or 60, and 5 units. 

150 and 13. 

Adding the sum of the units (13) 13 
to the sum of the tens, (150) 150 

the amount is 163 
Take also the fourteenth example : 

645 is composed of 600, 40 and 5 units. 
467 " 400, 60 and 7 units. 

158 « 100, 50 and 8 units. 

1270 Amount. 1 1 00 1 50 and 20 , 



QveiSt.— If the sura is 36, what ? If 70, what ? What do you do with 
the sum of the left hand column \ Why \ Duos this diiier from oarrying I 
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Adding these results, units ) '\f, IT ^f S^f ^^• 
to units, tens to tens, &c., C ]^^ ,, of uaits. 



we have 1270 Amount, 

Here it will also be noticed, that when the sum of any 
column exceeds 9, the tens or left hand figure is added, in 
every instance, to the sanie cdtimii or order to which it is 
carried in the solution. 

2T • From these illustrations it will be seen, that the 
process of carrying tens is, in effect, simply adding the tens 
to tens, the hundreds to hundreds, &c., which are con- 
tained""in the given example; or adding figures of the 
same order together, which is the only way they can be 
added. (Art. 22.) For, if the sum of any column ex- 
ceeds 9, and ihus requires two or more figures to express 
it, (Art. 7,) the right hand figure denotes units of the 
same order as the column added, and the left hand figure 
denotes units of the next higher order ; (Art 8 ;) conse- 
quently, it is of the same order as the next column to 
which it is carried. The result Avill obviously be the 
same^ whether we add the tens in their proper place, as 
we proceed in the operation, or reserve them till we have 
added the respective columns, and then add them to the 
same orders. The forvier method is the more convenient 
and expeditious, and is therefore adopted in practice. 

15. What is the sum of 473 and 987? Ans, 1460. 



16. 


17. 


18. 


19. 


4674 


67375 


84056 


405673 


6206 


87649 


5721 


720021 


4321 


6048 


41630 


369115 


8569 


. 452 


163 


505181 











Quest. — ^27. What, in effect, is the process of carrying the tens to 
the next column ! How does this appear ? Does it make any diflferenct 
with the result, whef) the tens are added to the next column I Whoft 
are they commonly added ! Why ? 
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28 • Proof. — Beginning at ike fop, add each column 
downwards, and if the second result is the same as the firsi^ 
the icork is- supposed to be right. 

Ob8. The object of beginning at the top and adding downwards, is 
that the figures may be taken in a different order from that in which 
they were added beibre ; otherwise, if a mistake haa been made the 
first time adding, We should be liable to fall into the same again. But 
the order being reversed, the presumption is, that any mistake which 
may have been made will thu» be detected ; for it can hardly be sitp- 
poscd that two mistakes exactly equal will occur* 

20. Find the sum of 256, 763, and 894, and prove the^ 
operation. 

21. Find the sum of 8054, 5730, and 3056, and prove 
the operation. 

22. Find the sum of 74502, 83000, and 62581, and 
prove the operation. 

23. Find the sum of 68056, 31:067, 680, and 200, and 
prove the operation. 

24. Find the sum of 50563, 8276, 75009,31, and 856, 
and prove the operation. * 

25. Find the sum of 65031,2900, 35221, and 870, and 
prove the operation. ' 

29» From the preceding illustrations and principles 
we derive the following 

GENERAL RULE FOR ADDITION. 

I. Write the numbers to be added under each other ; so 
that units may stand under units, tens under ie?is, iS^c. 
(Art. 21, Ex. 1.) 

II. Begin at the right hand, and aid each column sepa^ 
rai^y. When the sum of a column does not exceed 9, write 
it under the column; but if the sum of a column exceeds 9, 
write the units^ figure under the column aid^d. ami carry the 
tens to the iicxt column. (Arts. 23 25.) 



QUBST.--28. How is addition proved \ (Jh», Wliy add the columne 
downwards, instead of upwards ? ^ What i> the general rule for ail- 
ditiool 
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UI. Proceed in this manner thrmigk all the orders, and 
JmaUy set down the whole sum of the last or the left hand 
column. (Art. 25.) 

EXAMPLES FOR PRACTICE. 

1. A man bought a quantity of flour for 38 dollars, a 
ton of hay for 14 dollars, and a firkin of butter for 12 

> dollars. How much did he give for the whole ? 

2. A grocer bought three boxes of honey ; the first 
contained 22 pounds, the second 15, and the third 9 
pounds. How many pounds were there in all ? 

3. A man being asked his age, ansAvered that it was 
equal to the united ages of his three children, the oldest 
of whom was 18, the second 16, and tlie third 14 years 
old. What was his age ? 

4. A man bought 5 hogsheads of molasses for 238 dol- 
lars, and sold it so as to gain 75 dollars. How much did 
he sell it for? 

5. A lady purchased materials for 3 dresses ; for the 
first she paid 15 dollars, for the second, 9 dollars, and for 
the third, 7 dollars. How much did she pay for them all ? 

6. A boy bought a cap for 12 shillings, a pair of gloves 
for 6 shillings, a pair of boots for 16 shillings, and a book 
for 6 shillings. How much did he give for the whole ? 

7. A gentleman owns 3 houses ; for the first he re- 
ceives a rent of 150 dollars, for the second 175, and for the 
third 225 dollars. What is the sum of all his rents 1 

8. A shopkeeper commenced business with 1530 dol- 
lars ; after trading some time, he found he had gained 950 
dollars. How much had he then ? 

9. A man bought a horse for 67 dollars, a carriage for 
75 dollars, and a harness for 28 dollars. How much did 
he give for the whole ? 

10. What number of dollars are there in four purses; 
the first containing 25 dollars, the second 73, the third 84, 
and the fourth 96 dollars ? 

n. A poor man having lost his house by fire, to help 
him repair his loss, one man gave him 25 dollars, anotlier 
15, anjother 10, another 5, and another 3» How much 
did he receive from all ? 
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12. In a certain school there were three classes in 
arithmetic ; the first class contained 8 scholars, the second 
11, and the third 14. How many scholars were study* 
ing arithmetic ? 

13. A merchant, on closing his husiness rbr the day, 
found he had received 23 dollars from one customer, 57 
from another, 31 from another, and 25 from various olh 
ers. How much did he receive that day ? 

1 4. A laborer, in pursuit of employment, walked 7 milea 
the first day, 10 the second, 12 the third, 15 the fourth, 
and 20 the fifth day. How far iiad he thea walked? 

15. A man, owning a large farm, gave to one of hia 
sons 112 acres, to another 123, to the third 147, and had 
200 acres left. How large was his farm at first? 

16. A man bought a barrel of oil for 30 dollars, and sold 
it so as to gain 1 5 dollars. How much did he sell it for ? 

17. A lad bought a geography for 50 cents, a grammar 
for 25 cents, an arithmetic for 13 cents, and a slate for 10 
cents. How much did he give for them all ? 

18. A gentleman purchased a carpet for 38 dollars, a 
dozen chairs for 36 dollars, a bureau for 15 dollars, and a 
table for 12 dollars. What did his bill amount to? 

19. A merchant had 4 notes; one for 157 dollars, an- 
other for 368, another for 576, and another for 1687 dol- 
lars. What was the whole amount of his notes? 

20. A gentleman bought a cloak for 56 dollars, a coal 
for 25 dollars, a vest for 9 dollars, a hat for 7 dollars, and a 
pair of boots for 5 dollars. What did he give for the whole ? 

21. A fashionable lady purchased a cashni/ere shawl 
for 469 dollars, a watch for 237 dollars, a pocket hand- 
kerchief for 87 dollars, and a bonnet for 53 dollars. What 
was the amount of her bill ? 

22. A fanner had 375 sheep and 168 lambs in one paa- 
. ture, in another 379 sheep and 197 lambs. How many 

sheep had he ? How many lambs ? How many sheep 
and lambs together? 

23. Four men entered into partnership ; one fujnished 
2^'78 dollars, another 1784 dollars, a third 1265 dollars, 

^hd the fourth 894 dollars. W\\al was the amount of 
their stock? 
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24. A man sold three house lots ; for one he received 
975 dollars, for another 763 dollars, and for the third 586 
dollars. What did the whole amount to? 

25. A gentleman purchased a store for 4500 dollars, 
and paid 75 dollars for repairs, and 150 dollars for having 
it enlarged. For how much must he sell it in order to 
gain 175 dollars'? 

28. A gentleman paid 75 dollars for one piece of cloth, 
67 dollars for another, 54 dollars for another, and 48 dol- 
lars for another. How much did he pay for all ? 

27. A certain orchard contains 56 apple-trees, 19 peach- 
trees, 23 plum-trees, and 15 cherry-trees. How many 
trees are there in the orchard ? 

28. The distance from New York to Albany is 150 
miles, from Albany to Utica 93 miles, from Utica to Roch- 
ester 158 miles, and from Rochester to Buffalo 75 miles. 
How far is it from New York to Buffalo? 

29. A man being asked his age, said he was 17 years 
old when he left the academy, he spent 4 years in college, 
3 years in a law school, practiced law 15 years, was a 
member of congress 18 years, and it was 16 years since he 
retired from business. Hov/ old was he? 

30. A shopkeeper having a note due, paid 184 dollars 
at one time, at another 263 dollars, at another 379 dollars, 
at another 467 dollars, and there were 350 dollars still 
unpaid. What was the amount of his note ? 

31. A gentleman owns a house and lot worth 10800 
dollars, a store worth 5450 dollars, a house-lot worth 
3700 dollars, and has 15000 dollars in personal property. 
What is the whole amount of his property ? 

32. A man left his estate to his wife, his three sons, 
and two daughters; to his Avife he gave 10350 dollars, 
U his sons 5450 dollars apiece, and his daughters 3500 
ioUars apiece. How large was his estate ? 

33. A merchant, on looking over his accounts, found 
he owed one man 750 dollars, another 648, another 597, 
another 4S6, another 379, and another 287 dollars. What 
was the amount of his debts? 

. 34. A mdn bought a span of Yioiacs fat^il'b ^cS^^-^.^ti. 

4 



i 



f 



B8 . , ADDITION. [Sect. H. 

carriage for 150 dollars, and a harness for 87 dollars. 
How much did he give for the whole? 

35. A man bought 268 bushels of wheat for 287 dol- 
/ lars, 187 bushels of corn for 98 dollars, and 156 bushels 

of oats for 128 dollars. How many bushels of grain did 
he bu3^; and how much did he give for the whole? 

36. A man wishing to stock his farm, paid 197 dollars 
for a span of horses, 86 dollars for a yoke of oxen, 175 
dollars for cows, and 169 dollars for sneep. How much 
did he give for the whole ? 

37. A butcher sold to one customer 157 pounds of meat, 
to another 159, to another 149, to another 97, and to an- 
other 68. How much did he sell to all 1 

38. A carpenter received 879 dollars for one job, for 
another 786, for another 693, for another 587, for another 
476, and for another 368 dollars. How much did he re- 
ceive in all ? 

39. A grocer bought 375 dollars worth of sugar, 287 
dollars worth of molasses, 168 dollars worth of tea, 158 
dollars worth of coffee, and 137 dollars worth of spices. 
What was the amount of his bill ? 

40. A merchant bought calico to the amount of 568 
dollars, silks to the amount of 479 dollars-, and broad- 
cloths to the amount of 784 dollars. He sold them so as 
to gain 134 dollars on the calico, 178 dollars on the silks, 
and 242 dollars on the broaddoths. How much did he 
sell them for ; and what was the amount of his gains 1 

41. A merchant pays 560 dollars a year for store rent, 
386 dollars to one clerk, 267 to another, and 369 dollars 
for various other expenses. What does it cost him a year 
to carry on his business ? 

42. A man receives 568 dollars rent for one store, 479 
/or another, and 276 for another. How much does he re- 
ceive for them all ? 

43. The distance from Boston to Springfield is 98 miles, 
from Springfield to Pittsfield is 53 miles, from Pittsfield 
to Albany is 49 miles, from Albany to Auburn is 173 
miles, and from Auburn to Buffalo is 152 miles. How 
far is it from Boston to Buffalo ? 
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44. A man bought a quantity of oil for 2649 dollars, 
and candles for 1367 dollars; he afterwards sold them so 
as to gain 568 dollars on the oil, and 346 dollars on the 
candles. How much did he receive for the whole ? 

45. In 1840, the state of Maine contained 501793 in- 
habitants ; New Hampshire, 284574 ; Vermont, 291948 ; 

^Massachusetts, 737699 ; Connecticut, 309978 ; and Rhode 
Island, 108830. What was the population of New Eng* 
land? 

46. In 1840, the state of New York contained 2428921 
inhabitants; New Jersey, 373306; Pennsylvania, 1724- 
033 ; and Delaware, 78085. What was the population 
of the Middle States? 

47. In 1840, the state of Maryland contained 470019* 
inhabitants ; Virginia, 1239797 ; North Carolina, 753419 ; 
South Carolina, 594398; Georgia, 691392; Alabama, 
590756; Mississippi, 375651; and Louisiana, 352411. 

' What was the population of the Southern States ? 

48. In 1 840, the state of Tennessee contained 829210 
inhabitants; Kentucky, 779828 ; Ohio, 1519467; Michi- 
gan 212267; Indiana, 685866; Illinois, 476183; Mis- 
souri, 383702; and Ark?insas, 97574. What was the 
population of the Western States ? 

49. In 1849, the territory of Florida contained 54477 
inhabitants; Wisconsin, 30945; Iowa, 43112; and the 
District of Columbia, 43712 ; on board vessels of war, 
6100. What was the population of the Territories and 
naval service of the United States? "^ 

50. What was the whole population of the United State* 
m 1840? 

* According to the OfBcial Ren»ion« 
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c 

SECTION HI. 
SUBTRACTION: 

MENTAL EXERCISES. 

. Art. 30. Ex. 1. Henry having 7 peaches, gave 4 to 
his sister f how many had he left? 

Obs. To solve this question, consider what number added to 4 
rkiakes 7. Now from addition we know that 4 and 3 make 7 ; that 
is, 7 is composed of the numbers 4 and 3. It is evident, therefore, if 
one of the^e numbers be taken from 7, the other number will l>e left. 
Hence, 4 peaches from 7 peaches leave 3 peaches. Ajis. 3 peaches. 

2. James had 7 cents, and spent three of them : how 
many had he left ? » 

3. Jack has 6 marbles : how many more must he get 
to make 10? 

4. A farmer having 9 cows, sold 5 of them : how 
many had he left ? 

5. A pound of raisins Costs 11 cents, and a pound of 
sugar 8 cents: what is the difference in their prices? 

6. In a stage coach there were 10 passengers, 6 of 
whom got out at a hotel : how many remained in the 
coach ? 

7. Dick bought a knife for 12 cents, and having but 7 
cents in his pocket, agreed to pay the rest to-morrow : 
hoAV much does he owe for it ? 

8. John gathered 8 quarts of chestnuts : how many 
more must he gather to make 14 quarts? 

9. The cost of a cap is 13 shillings, and the cost of a 
comforter is 3 shillings : what is the difTerence in their 
cost? 

10. Susan is 15 years old, and Harriet is only 9: 
what is the difference in their ages ? 
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2 from 


3 from 


4 from 


5 from 


6 from 


7 from 1 8 from 


9 from 


2 leaves 


3 lea. 


4lea.O 


i>lea..u 


6 lea. 


71ea. 


8 lea 





9 lea. 


3 " 1 


4 " 1 


5 " 1 


6 " 1 


7 •♦ 1 


8 " 1 


9 " 


1 


10 " 1 


4 •' 2 


5 " 2 


6 « 2 


7 " 2 


8 « 2 


9 " 2 


10 " 


2 


U " 2 


5 ♦' 3 


6 " 3 


7 " 3 


8 ",3 


9 " 3 


10 •♦, 3 


11 " 


3 


12 " 3 


6 'i 4 


7 » 4 


8 " 4 


9 " 4! 10 " 4 


11 ♦« 4 


12 " 


4 


13 " 4 


7 •♦ 5 


8 •' 5 


9 " 5 


10 " 5!ll •' 5 


12 " 5!l3 " 


5 


14 " 5 


8 " g; 9 " 


10 " 6 


11 " 612 " 6 


13 ♦* 6 14 •♦ 


6 


15 " 6 


9 " 7'l0 •* 7 


11 '* 7 


12 " 713 " 7 


14 " 7 


15 " 


7 


16 " 7 


JO '• 8 11 '* 8 


12 •* 8 


13 " 8 14 •♦ 8 


15 " 8 


16 " 


8 


17 " 8 


11 " 9 12 " 9 


13 •♦ 9 


14 " 9,15 " 9 


16 " 9 


17 •• 


9 


18 " 9 


12 " 10 13 " 10 


14 " 10 


15 " 10!l6 " 10 


17 ** 10 


18 " 


10 


19 " 10 



Obs. This Table is the reverse of Addition Table. Hence, if the 
pupil has thoroughly learned that, it will cost him but httle time or 
trouble to loarn this. (See observations under Addition Table.) 

11. 4 from 7 leaves how many? 4 from 9? 4 from 
12 7 4 from 8 ? 4 from 1 1 ? 4 from 13 ?^ 

12. 6 from 8 leaves how many? 6 from 10? 6 from 
13? 6 from 11? 6 from 15? 6 from 12? 6 from 16? 

13. 7 from 9 leaves how many? 7 from 11 ? 7 from 
14 ? 7 from 15 ? 7 from 16 ? 7 from 13 ? 7 from 17 ? 

14. 8 from 11? 8 from 13? 8 from 16? 8 from 12? 

8 from 15 ? 8 from 17 ? 8 from 14 ? 8 from 18 ? 

15. 9 from 12? 9 from 14? 9 from 11? 9 from 13? 

9 from 17 ? 9 from 15 ? 9 from 18 ? 9 from 19 ? 

16. 2 from 4 leaves how many? 2 from 14? 2 from* 
24? 2 from 34? 2 from 44? 2 from 54? 2 from 64? 2 
from 74 ? 2 fiom 84 ? 2 from 94 ? 

' 17. 3 from 6? 3 from 16 ? 3 from 26? 3 from 36 ? 3 
from 45 ? 3 from 56 ? 3 from 66 ? 3 from 76 ? 3 from 
86 ? 3 from 95 ? 

18. 4 from 9 ? 4 from 29 ? 4 from 39 ? 4 from 49 ? 4 
fiom 50 ? 4 from 69 ? 4 from 79 ? 4 from 89 ? 4 from 99 ? 

10. 6 from 15? 6 from 25? 6 from 35? 6 from 45? 
6 from 55 ? 6 from 65 ? 6 from 75 ? 6 from 95 ? 

20. 8 from 14? 8 from 24? 8 from 34? 8 from 44? 8 
from 54 ? 8 from 64 ? 8 from 74 ? 8 from 84 ? 8 from 94 ? 

21. A gentleman bought a coat for 15 dollars, and a hat 
for 6 dollars : how much more did his coat cost than his , 
hat? 
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22. A fanner having sold 6 cords of wood for 18 dol- 
lars, took a barrel of flour at 6 dollars towards his pay 
and the rest in cash : how much money did he receive ? 

23. A lady bought a shawl for 15 dollars, and hand- 
ed the shopkeeper a 20 dollar bill : how much change 
ought she to receive back ? 

24. A man having 25 watermelons in his garden, some 
wicked boys stole 9 of them : how many had he left ? 

25. James is 14 years old, and his sister is 19 : what 
is the difference in their ages? 

26. A merchant had a piece of calico which contaiued 
33 yards ; on measuring the remnant he finds he has but 
7 yards lefl : how many yards has he sold ? 

27. A hogshead of cider contains 63 gallons : after 
drawing out 9 gallons, how many will be left ? 

28. Henry had 48 silver dollars, and gave 8 to the or- 
phan asylum : how many dollars did he have left ? 

29. A^an bought a piece of cloth containing 39 yards, 
and sold 6 yards of it : how many yards had he left ? 

30. George gave 75 cents for a pair of skates, and sold 
them for 9 cents less than he gave : how much did he 
get for his skates ? 

'31. William had 67 cents; he spent 5 for chestniits 
and 2 for apples : how many cents has he left ? 

32. A man sold a load of wood for 18 shillings ; he 
laid out 4 shillings for tea and 6 for sugar : how many 
shillings had he to carry home ? 

33. Sarah having 85 cents, gave 10 cents to the Sab- 
bath School Society, 8 to the Bible Society, and spent 6 
for candy : how many cents had she left ? 

34. If I pay 27 dollars for a cow and sell it for 18 dol- 
lars, how much do I lose by the bargain ? 

35. Richard had 45 marbles ; he lost 7 and gave away 
5 : how many had he left ? 

36. A man having 56 dollars in his pocket, bought a 
hat for 5 dollars, a coat for 1 0, and a pair of boots for 4 : 
how much money had he left? 

37. If I owe a merchant 50 dollars and pay him 20 
^ dollars, how many dollars shall I then owe him ? 

A'ns. 30 dollars. 
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Suggestion, — ^It is advisable for beg^inners to analyze 
the numbers in this question, as in Art. 16, Ex. 31, and 
then take 2 tens from 5 tens. 

38. A farmer having 80 sheep, sold all but 30 : how 
many did he sell ? 

39. A man having 90 acres of land, gave 50 acres to 
his son : how many acres has he left 1 

40. George had 70 cents and spent 30: how many 
had he left? 

41. In a certain orchard there are 100 trees, jBD of 
them are apple-trees and the rest are peach-trees : how 
many peach-trees are there ? 

42. A grocer bought 150 eggs, and afterwards found 
that 20 of them were rotten : how many sound ones 
were there ? 

43. In the Center School there are 150 scholars, 60 
of whom are girls : how many boys are there ? 

44. A man bought a horse for 90 dollars, and sold it 
immediately for 130 dollars : how much did he make by 
his bargain ? 

45. A man owing me 200 dollars, turned me out a 
horse worth 80 dollars, and is to pay the balance in cash : 
how much money must he pay me ? 

^46. A boy going to market with 80 cents, bought 20 
cents worth of cheese, and 30 cents worth of butter : how 
much change had he left ? 

47. 35 from 42 leaves how many ? 63 from 75 ? 

48. 26 from 40 leaves how many ? 35 from 45 ? 

49. 65 from 85, how many ? 82 from 94, how many ? 

50. 8 from 17, how many? 13 from 26, how many? 
6 from 25, how many ? 8 from 94, how many ? 5 from 
68, how many? 17 from 34, how many? 7 from 43, 
how many? 6 from 72, how many? 9 froni 75, how 
many ? 7 from 86, how many ? 

3 1 • It will be observed that all the preceding exam- 
ples of this section, though expressed in a variety of 
ways, involve the same principle ; that the object aimed 
at m each of them, is to find the differoice between two* 
numbers; consequently, they are all performed in the 
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same manner. The operation consists in taking a less 
. number Jrom a greater, and is called subtraction. Hence, 

32* Subtraction is the process of finding the differ- 
ence between two numbers. 

The difference, or the answer to the question, is called 
the remainder. 

Obs. 1. The number to be subtracted is oflea called the subtrahend^ 
and the uamber from which it is subtracted, the mintund. These 
terms, however, are calculated to embarrass, rather than assist the 
learner, and are properly falling into disuse. 

2. Subtraction, it will be perceived, is^the reverse of addition. Ad- 
dition unites two or more numbers into one single number; subtrac- 
tion, on the other hand, separates a number into two parts. 

3. When the given numbers are of the same denomination, the 
operation is called Simple Subtraction. (Art. 18. Obs.) 

33* Subtraction is often represented by a short hori- 
zontal line ( — ), which is called minus. When placed be- 
tween two numbers, this sign shows that the number 
after it is to be subtracted from the one before it. Thus 
the expression 8 — 5, signifies that 5 is to be subtracted 
from 8 ; and is read, " 8 minus 5," or " 8 less 5." 
Note. — ^The term minus, is a Latin word signifying less, 

EXERCISES FOR THE SLATE. 

34* When we wish to find the difl!erence between 
two smail numbers, it is the most convenient way to per- 
form the subtraction in the mind. But when the num- 
bers are large, it is difficult to retain them in the mind, 
and carry on the operation at the same time. By setting 
them down upon a slate or black-board j however, the 
process of subtracting large numbers is rendered short 
and simple. (Art. 21:.) 

Quest. — ^31. What is the object aimed at in the preceding examples ? 
In what does the operation consist ? What is it called ? 32. What then 
is subtraction ? What is the diflference or answer called ? Obs. What 
is the number to be subtracted sometimes called ? That from which 
it is subtracted ? Of what is subtraction the reverse ? When the given 
numbers are of the same denomination, what is the operation cilled ? 
33. What is the sign of subtraction called ? Of what does it consist ? 
What does it show I How is the expression 8 — ^5, read ? Note. What 
is the meaning of the term minus ? 34. What is the most convenient 
' way of , finding ^he difference between two small numbers ? What 
between two large ones ? 



Abts. 32-34.] suwrEACTiom. 46 

» Ex. 1. Suppose a man gave 475 dollars for a span of 
horses, and 352 dollars for a carriage : how much more 
did he pay for his horses than for his carriage 1 

DirecHons.—W xiie the less Operation. 

numher under the greater, so ^ ^^ 

that units may stand under units, § ^ 'S 

tens under tens, &c. Now, he- ^ ^ 

ginning with the units, proceed Horses, 4 7 5 Dolls, 
thus : 2 units from 5 units leave Carriage, 3 5 2 Dolls. 
3 units ; write the 3 in units' R^j^, I 2 3 DoUs. 
place, under the figure subtract- 
ed. 5 tens from 7 tens leave 2 tens ; set the 2 in tens' 
place. 3 hundreds from 4 hundreds leave 1 hundred ; 
write the 1 in hundreds* place. The remainder is 123 
dollars. 

Obs. It ia important for the leamer to observe, that we subtmct 
tinUs from units, tens from tens, &c. ; that is, we subtract figures of 
the same order from each other. This is done for the same reason 
that we add figures of the same order to each other. (Art. S2.) 
Hence, in writing numbers for subtraction, great care should be taken 
to set units under units, &.C., in order to prevent the mistake of sub- 
tracting different orders from each other. 

, 2. A merchant bought 268 barrels of flour ; and on ex- 
amination, found that only 123 barrels were fit for use : 
how many were damaged? Ans. 145. 

Suggestion. — Write the less number under the greater, 
&c., and proceed as above. 

3. A traveler having 576 dollars, was robbed of 344 
dollars : how many dollars had he left ? 

4. What is the difference between 648 and 235 ? 

5. What is the difference between 876 and 523 ? 

6. What is the difference between 759 and 341 ? 

7. What is the difference between 4567 and 1235 1 

8. What is the difference between 8643 and 5412 ? 



Quest.— In the Ist example how do you write the numbera for sub- 
traction 1 Where begin to subtract? Obs. What orders do you sub- 
tnct from each other ? Whv not subtract different orders from eacli 
other 1 Why place units under units, &c., in subtraction t 
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9. 10. 11. 12. . 

From 68476 765274 563181 3286732 

Take 36124 152140 32040 135011 

35* When the figures in the lower number are all 
smaller than ihose directly over them, each lower figure, 
as we have seen in the preceding examples, must be sub- 
tracted from that above it, and the remainder must be 
placed under the figure subtracted. 

But it often happens that a figure in the lower number 
is larger than that above it, and consequently cannot be 
taken from it. 

13. It is required to find the difference between 75 
and 48. 

It is plain that we cannot take 8 units Operation. 
from 5 units, for 8 is larger tlian 5. What 75 

then shall we do ? Since 75 is composed 43 

of 7 tens and 5 units, we can take 1 ten 07 i? 

from the 7 tens, and adding it mentally to 
the 5 units, it will make 15 units. Then subtracting the 
8 units from 15 units, will leave 7 units; write the 7 un- 
der the units' column. As we took 1 ten from the 7 tens, 
we have but 6 tens left ; and 4 tens from 6 tens leaves 2 
tens : write the 2 under the tens' column. The whole 
remainder, therefore, is 2 tens and 7 units, or 27. 

36* The process of taking one from a higher order 
in the upper number, and adding it to the figure from 
which the subtraction is to be made, is called borrowing 
ten, and is the reverse oica/rrying ten. (Art. 24.) 

Obs. The 1 taken from a higher order, is alwajs equal to 10 in 
the next lower order to which it is added. (Art. 8.) 

37. The principle of borrowing -may be illustrated 
\ by the following analytic solution of the last example. 



Quest. — 35. When the figures in the lower number are each small' 
er than those over them, how proceed ? Where do you place the re- 
mainder ? Is a figure in the lower number ever larger than that above 
it ? 36. What is meant by borrowing 10 ? What is Sie 1 taken from the 
higher order equal to ? 
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75_504_i5 Taking 1 ten from 7 tens, and 

48=4oT 8 unitingr it with the 5 ijnits, wo 

Jl — have 60 phis 15 for the upper 

Rem.=20-{' 7, or 27. number. And we simply separate 
the lower number into the tens and units of which it is 
composed. Now subtracting, as in the last article, 8 from 
15 leaves 7 : 40 from 60 leaves 20. Thus the remain- 
der is 20+7, or 27, the same as before. 

Osa. It is manifest that this process of borrowing icn^ does not 
change the ^alue of the upper number ; for, it consists simply in 
transposing a part of one order to another order in the same number, 
whicn can no more diminish or increase the number, than it will di- 
minish or increase the amount of money a man has, if he takes a 
part from one pocket and puts it into another. It is advisable for the 
pupil to analyze several examples as above, until the process of bor- 
rowing becomes familiar. 

14 From 604-'> Since 7 units cannot be taken from 

T ke 2367 ^ units, we borrow 10, which added 
-— - to the 2, will make 1 2 : then 7 units 
Rem. 3675 frojn 12 units leave 5. Now hav- 
ing borrowed 1 of the 4 tens, it becomes 3 tens ; and 6 
from 3 is impossible: hence we must borrow again. But 
the next figure in the upper number, i. e. the figure in the 
hundreds' place, is a 0, and consequently has nothing to 
lend. We must therefore borrow 1 from the next order 
still, i. e.' from thousands, and adding it to the 0, it will 
make 10 hundreds. Then, borrowing 1 of the 10 hun- 
dreds and adding it to the 3 tens, it will make 13 tens, 
and 6 from 13 leaves 7. Diminishing the 10 hundreds 
by 1, (which we borrowed,) it becomes 9, and 3 from 9 
leaves 6. Again, diminishing the 6 thousands by 1, 
(which we borrowed,) it becomes 5, and 2 from 5 leaves 
3. The answer is 3675. 

3 7 • ti. There is another method of borrowing, or rath- 
er of paying^ which the learner will often find more con- 



Quest. — How illustrate the principle of borrowing upon the black- 
board I Obs. Is the value of the upper number increased' by borrow- 
ing ? Is it diminished I How does this appear ? 37. a. When we 
borrow 10, what other way is there to compensate for it ? 
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venient in practice than the preceding, and less liaUe to 
lead him into mistakes, especially, when the figure in the 
next higher order is a cipher . 

When we borrow 10, that is, when we add 10 to the 
upper figure, instead of considering the next figure in the 
upper number to be diminished by 1, the resuh will mani- 
festly be the same, if we simply add 1 to the next figure 
in the lower number. 

Thus, in the last example, instead of diminishing the 4 
tens in the upper number by 1, we may add 1 to the 6 
tens in the lower number, which will make 7 ;*and 7 from 
14 leaves 7, the same as 6 from 13. Again, adding 1 to 
the 3 hundreds (to compensate for the 10 we borrowed) 
makes 4 hundreds ; and 4 from 10 leaves 6, the same as 3 
from 9^ Finally, adding 1 to the 2 (because we borrowed) 
makes 3 ; and 3 from 6 leaves 3. The remainder is 3675, 
the same as before. 

15 F 574 ^ from 4 is impossible: add 10 to 
T L- QOA ^^ ^> ^^^ ^* ^^^^ make 14; then 6 
xaKe 6^ ^^^^ j^ j^^^^g g Adding 1 to the 2 

7? oi« makes 3, and 3 from 7 leaves 4. 3 
Km./:40 from 5 leaves 2. ^ns. 248. 
Obs. This method of borrowing depends on the self-evident prin- 
ciple, that if any two numbers are equally increased, their difference 
will not be altered. That the two given numbers are equally in- 
creased by this process, is evident from the fact tliat the 1 added to 
the lower number, is of the next superior order to the 10 added to the 
upper number, and will compensate for it ; for 1 in a superior order, 
ia equal to 10 in an inferior order. (Art. 8.) Hence, 

38. When a figure in the lower number is larger 
than that above it, borrow 10, i. e. add 10 to the upper 
figure, and from the number thus produced, subtract the 
lower figure : to compensate this, add 1 to the next figure 
in the lower number ; or diminish the next figure in the 
upper nUmber by 1, and proceed as before. 

16. 17. 18. 

From 78562 645630 70430256 

Take 24380 520723 ^ 4326107 

QuEST.-*06». Upon what does the second method of borrowing de- 
pend ? How does it appear that you increase the given numben 
equally! 
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39* Proof. — AM ^ remaind^td ^ mMer mmr 
ker; and if the sum is equal to the larger ntmber^ Mns work 
is right 

19. A maiL bought a horse for 175 dollars, and sold it 
for 127 dollars: how much did he lose by his bargain? 

Operation, Proof Since the som of the 

Paid - 175 dolls. 127 SmaUer No. '«^^f numberand re- 

ReCdl27dolk J8 Remainder. ^^^^ZS^^^^ 

Lost 48 dolk 175 Larger No. ration ia conect 

Qbs. This method of proof depends upon the obvious principle, 
that if the difference between two nombeis be added to the UaSf the 
•um must be equal to the greater, 

20. From 8796 subtract 2675, and proTe the operation % 

21. From 6210896 subtract 3456809, and prow the 
operation. 

22. From 1000000 subtract 67583, and prove the ope- 
ration. 

23. From 7834501 subtract 1000000, and prove the 
operation. 

24. From 68436907 subtract 59476012, and prove the 
operation. 

25. From 8006754231 subtract 7975663417, and prove 
the operation. 

40* From the preceding illuslrationa and piinc^les 
we dmve the following 

OKFffiRAL RULE FOR SUBTRACTION. 

I. Write the less number under the greaier^ so that units 
map stand under units^ tens under tens, &c.. 

IL Beginning at the right hand^ subtract each Jlgure in 
the lower number from the figure above it, and set the remainr 
der directly under the figure subtracted. (Art 35.) 



QiTiBST. — 38. How then do you proceed, when a figuie in the lower 
number is laiver thiui Che one over it t Why do you add 1 to the next 
£fiire in the lower Unet 39. How is subtraction proved? Obs, Up- 
on what principle does the proof oi subtraction depend ? 40. WhAtls 
tiie fsenend nde for subtraction ! 

6 
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III. When a figwrt m the, lower ntmber is larger than 
thai above it, add 10 to the upper figure ; then svJbtract as 
before, cmd add 1 to the next figure in the lower number. 
(Arts. 37, 38.) 

EXAMPLES FOR PRACTICE. 

i. A man "bought a piece of cloth containing 37 yards, 
and sold 24 yards of it. How much had he left ? 

2. A merchant had on hand a quantity of flour, for 
which he asked 245; dollars; but for ready money he 
made a deduction of 24 dollars. How much did he re- 
ceive for his flour? 

3. In a certain Academy there were 357 scholars," 168 
of whom were young ladies. How many young gentle- 
men were there % 

4. A farmer raised 4879 bushels of wheat, and sold 
3876 bushels. How much had he left ? 

5. A man purchased a farm for 4687 dollars, but the 
times becoming hard he was obliged to sell it for 896 
dollars less than he gave for it. How much did he sell 
it for? 

6. A merchant bought 2268 dollars worth of goods, 
> which, in consequence of getting damaged, he sold for 

848 dollars less than cost. How much did he sell them 
for? ' 

7. A merchant sold a lot of ^ilks for 561 dollars, which 
was 179 dollars more than the cost of them. How much 
did ne give for them ? 

8. A man bought an estate for 8796 dollars, and sold 
it again for 9875 dolleirs. How much did he gain by his 
bargain? 

9. A farmer raised 1389 bushels of wheat one year, 
and 1763 the next. How much more did he raise the 
second year than the first ? ^ 

10. A man bought a house and lot for 5687 dollars. 
The house was worth 3698 dollars, how much was the 
4ot worth? 

11. Suppose a gentleman's income is 3268 dollars a 
year, and his expenses are 2789 dollars. How much 
does he save in a year? 
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12. The United States deckred their independence in 
1776 : how many years is it since ? 

13. Two brothers commenced business at the same 
time ; one gained 3678 dollars in ^ve years, the other 
gained 2387 dollars in the same time. How much more 
did one gain than the other ? 

14. The distance from Boston to Springfield is 98 
miles, and from Boston to Pittsfield it is 151 miles. How 
far is it from Springfield to Pittsfield ? 

15. From New York to Utica it is 243 miles, and from 
.New York to Albany it is 150 miles. How far is it 

from Albany to Utica ? 

16. America was discovered by Columbus^ in 1492: 
how many years is it since? 

17. Dr. Franklin died A. D. 1790, and was 84 years 
old when he died : in what year was he born ? 

18. General Washington was born A. D. 1732, and 
died in 1799 : how old was he when he died 1 

19. The first settlement in New England was made at 
Plymouth in the year 1620 : how many years is it since? 

20. A ship sailed having on board a cargo valued at 
100000 dollars, but being overtaken by a storm, 27680 
dollars worth of goods were thrown overboard. How 
much of the cargo was saved ? 

21. The population of Massachusetts in 1840, was 
737699, and that of Connecticut was 3Q9978. How 
many more inhabitants were there in Massachusetts than 
in Connecticut? 

22. In 1840. the population of Massachusetts was 
737699, and in' 1820 it was 523287. How much did the 
population increase during this period ? 

23. In 1840, the population of the state of New York 
was 2428921, and in 1820 it was 1372812. How much, 
did the population increase during that period ? 

24. In 1840, the population of the New England 
States was 2234822, and that of the State of New York 
was 2428921. How many more inhabitants were there 
in the State of New York than in New England ? 

25. In 1800, the population of the United States was 
5305925, and in 1840 it was 17069453. How much did 
It increase in forty years? 
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26. A fanner haring 889 acres of land, sold to one 
man 126 acres, and to another 163. How many acres 
had he left? 

27. A gentleman having 1768 dollars deposited in the 
bank, gave a check for 175 dollars to one man, to another 
for 238 dollars, and to another for 369 dollar& How 
much remained on deposit ? 

28. A man bought a horse for 87 dollars, a carriage 
for 75 dollars, and a harness for 16 dollars, and sold them 
all together for 200 dollars. How much did he gain by 
the bargain ? 

29. A man bought a quantity of sugar for 25 dollars, a 
quantity of molasses for 27 dollars, and a quantity «f rai- 
sins for 29 dollars, for which he paid a hundred dollar- 
bill. How much change ouffht he to receive back ? 

30. An orchard contained 120 apple-trees, 47 peach- 
trees, and 28 pear-trees. Of the apple-trees 26 were cut 
down for a Railroad to pass through, 18 of the peach- 
trees died, and 5 of the pear-trees were blown dQwn. 
How many trees were left in the orchard ? 

31. A gentleman had 2700 dollars which he wished to 
distribute among his three sons. To the oldest he gave 
825 dollars, to the second 785 dollars, and the remain- 
der to the youngest How much did the youngest son 
receive? 

32. A man owing 5648 dollars, paid at one time 536 
doUars, at another 378 dollars, and at another 896 dollars. 
How much did he then owe ? 

83. A man having 7689 dollars, invested 689 dollam 
in Railroad stock, 500 dollars in a woolen factory, and 
1250 dollars in bank stock. How much had he left ? 

34. A man bought a quantity of oil for 1763 dollars, 
and a lot of candles for 598 dollars. He afterwards sold 
them both for 2684 dollars. How much did he gain by 
the bargain? 

35. A man owning 3789 acres of land, gave to one 
«on 869 acres, and to another 987 acres. How much 
.-and had he left? 

86. A ship of war sailing with 650 men, lost in one 
btttle 29 men, in another 37, and by sickness 19 more. 
f^nw many were still living ? 
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37. A merchant owes one man 2684 dollars, another 
1786 dollars, another 987 doilara The whole amount 
of his property is 4684 dollars. How much more does 
he owe than he is worth ? 

38. A man bought three farms : for the first he gave 
4673 dollars, for the second 5674 dollars^ and for the Siird ' 
9287 dollars. He sold them all for 37687 dollars. How 
much did he gain by the bargain ? 

39. A man bought 86 dollars worth of wheat, 48 dol- 
lars worth of butter, and a fine horse worth 148 dollars. 
He gave his note for 128 dollars, and paid the rest in 
cash. How much money did he pay ? 

40. A gentleman left a fortune of 18864 dollars to be 
divided between his two sons and one daughter ; to one 
son he ^ave 6389 dollars, to the other 6984 dollars. How 
much did the daughter receive ? 

41. A man owing 8648 dollars, paid at one time 486, 
at another 684, at another 729 dollars. How much did 
he still owe 7 

42. Suppose a man gains by one speculation 867 dol- 
lars, by another 687 ; another time he gains 563 dollars, 
and then loses 479 ; still another time he gains 435 dol- 
lars, and loses 378. How much more has he gained than 
lost? 

43. A man borrowed of a friend 684 dollars at one 
time, 786 at another, 874 at another, and 976 at another. 
He has paid 568 dollars. How much does he still owe ? 

44. If a man's income is 4586 dollars a year, and he 
spends 384 dollars for clothing, 568 for house rent, 784 
for provisions, 568 for servants, and 369 for traveling, 
how much will he have left at the end of the year ? 

45. A merchant bought a quantity of sugar for 8978 
dollars, paid 374 dollars freight, and then sold it for 9684 
dollars. How much did he gain by the trade 1 

46. A merchant had in his storehouse 6384 bushels 
of wheat, 3752 bushels of com, 4564 bushels of oats, 
and 1384 bushels of rye : it was broken open and 3564 
bushels of grain taken out. How many bu^els re- 
mained? 

47. A man bought a quantity of beef foi 5493 dollars, 

5* 
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a quantity of coffee for 261 dollars, and a quantity of su- 
gar for 157 dollars ; in exchange he gave 3687 dollars, 
worth of flour, 568 dollars worth of oats, and 165 dollars 
worth of potatoes. How much did he then owe ? 

48. A gentleman has real estate valued at 3879 dol- 
lars, and personal property amounting to 9857 dollars. 
He owes one man 1350 dollars, and another 2687 dollars. 
How much would he have left if he should pay his debts? 

49. A man had property to the amount of 30000, and 
lost by fire a store worth 5000 dollars, and goods to the 
amount of 3578 dollars. * How much property had he 
left? 

50. A man died leaving an estate of 175000 dollars. 
He gave to his wife 25000 dollars, to his three sons 
32000 apiece, to his two daughters, 23000 dollars each, 
and the rest he gave to a literary institution. How much 
did the institution receive ? 



SECTION IV. 
MULTIPLICATION. 

MENTAL EXERCISES. 

Art. 41» Ex. 1. What will 3 lead pencils cost, at 4 
cents apiece ? 

Solution. — Three pencils will evidently cost three times . 
as much as one pencil. Now if 1 pencil costs 4 cents, 3 
pencils \\rill cost 3 times 4 cents ; and 3 times 4 cents are 
12 cents. Ans. 12 cents. 

Note. — It IB highly important for the papil to give the reason in 
(uU for the solution of every example. . 

2. What will 2 yards of cloth cost, at 8 dollars a yard f 

3. At 6 cents apiece, what will 4 oranges cost ? 

4. What cost 5 pounds of ginger, at 7 cents a pound 9 
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5. If 1 pair of gloves cost 6 shillings, what will 6 pair 
cost? 

6. At 9 cents a pound, what will 4 pounds of butter 
come to ? 

7. What will 7 barrels of flour cost, at 4 dollars a barrel ? 

8. In 1 bushel there are 4 pecks: how many pecks are 
there in 6 bushels ? 

9. What cost 8 pair of boots, at 6 dollars a pair ? 

10. At 9 shillings apiece^ what will 5 caps. cost? , 

11. What cost 6 pounds of sugar, it 10 cents a pound 1 

12. What cost-9 inkstands, at 8 cents apiece? 

MULTIPLICATION TABLE. 



2 times 




3 times 


4 times 


5 times 


6 times 


7 times 


1 are 2 




I are 


3 


1 


are 4 


1 are 5 


1 are 


6 


1 are 7 


•2 « 4 


2 " 


6 


2 


*' 8 


2 « 10 


2 « 


12 


2 « 14 


3 « 6 


] 


J " 


9 


3 


" 12 


3 " 15 


3 " 


18 


3 " 21 


4 " 8 


i 


I " 


12 


4 


" 16 


4 « 20 


4 « 


24 


4 « 28 


5 « 10 


_ 


S " 


15 


5 


« 20 


5 « 25 


5 « 


30 


5 " 35 


6 " 12 


1 


3 " 


18 


6 


« 24 


6 « 30 


6 « 


36 


6 « 42 


7 « 14 


' 


7 " 


21 


7 


« 28 


7 " 35 


7 " 


42 


7 " 49 


8 « 16 


8 « 


24 


8 


" 32 


8 « 40 


8 " 


48 


8 " 56 


9 " 18 


9 " 


27 


9 


« 36 


9 " 45 


9 " 


54 


9 " 63 


10 « 20 


10 " 


30 


10 


« 40 


10 « 50 


10 « 


^ 


10 « 70 


11 " 22 


11 « 


33 


11 


« 44 


11 « 55 


11 « 


66 


11 " 77 


12 " 24 


12 « 


36 


12 


« 48 


12 " 60 


12 « 


72 


12 " 84 


8 times 


9 times 


10 times 


11 times 


12 times 


1 are 8 


1 


are 9 


I are 10 


1 are 11 


1 are 12 


2 " 16 


2 


" 18 


2 " 20 


2 « 22 


2 " 24 


3 « 24 


3 


« 27 


3 « 30 


'3 « 33 


3 « 36 


4 " 32 


4 


« 36 


■4 " 40 


4 « 44 


4 " 48 


5 « 40 


5 


" 45 


5 « 50 


5 " 55 


5 « 60 


6 " 48 


6 


« 54 


6 " 60 


6 « 66 


6 « 72 


7 « 56 


7 


" 63 


7 « 70 


7 " 77 


7 " 84 


8 " 64 


8 


" 72 


8 " 80 


8 " 88 


8 " 96 


9 ** 72 


9 


« 81 


9 " 90 


9 " 99 


9 " 108 


10 " 80 


10 


« 90 


10 « 100 


10 " 110 


10 « 120 


11 « 88 


11 


« 99 


11 " 110 


11 " 121 


11 " 132 


12 " 96 


12 


" 108 


12 « 120 


12 " 132 


12 " 144 



Obs. The pupil will find assistance in learning this table, by ob- 
serving the following particulars. 

1. The iseveral results of multiplying by 10 are formed by simply 
adding a cipher to the figure that is to be multi^ied. Thus, 10 timef 
2 are 20; 10 times 3 are 30, &c. 
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3. The 9esttlt8 of multiphins by 5, terminate in 5 and 0, alter- 
nately. Thus, 5 times 1 are a ; 5 times 2 are 10 ; 5 times 3 are 15, &c. 

3. The first nine results of multi^ying by 11 are formed by w- 
jeatias the figure to be multipiied. Thus, 11 times 2 aie' 22; 11 
times 3 are 33, &c. 

4. In the successive results of multiplying by 9, the right hand 
figure regularly decreases by I, and the left hand figure regularly in* 
creases by 1. Thus, 9 times 2 are 18; 9 times 3 are 27; 9 times 4 
aTe36, &c 

13. At 2 dollars a cord, what will 12 cords of wood 
cost? 10 cords? 9 cords? 8 cords? 7 cords? 6 cords? 5 
cords? 4 cords? 3 cords? 

14. In one yard there are 3 feet : how many feet are 
there in 12 yards? in 11 yards? 10 yards? 9 yards? 8 
yards? 7 yards? 6 yards? 5 yards? 4 yards? 

15. In 1 gallon there are 4 quarts: how many quarts 
in 12 gallons? in 11 gallons? 10 gallons? 9 gallons? 8 
gallons? 7 gallons? 6 gallons? 5 gallons? 4 gallons? 

16. If you buy 5 marbles for a cent, how many can 
you buy lor 12 cents? for 11 cents? 10 cents? 9 cents? 

8 cents? 7 cents? 6 cents? 5 cents? 4 cents? 

17. In New England a dollar contains 6 shillings: 
how many shillings do 12 dollars contain ? 1 1 dolls. ? 10 
dolls. ? 9 dolls. ? 8 dolls, f 7 dolls. ? 6 dolls. ? 5 dolls. ? 

18. If 7 pounds of sugar cost a dollar, how many 
pounds can you buy for 12 dollars? for 11 dollars? 10 
dolls. ? 9 dolls. ? 8 dolls. ? 7 dolls. ? 6 dolls. ? 5 doHs. ? 

19. In New York a dollar contains 8 shillings : how 
many shillings do 12 dollars contain? 11 dolls.? lOdolk? 

9 dolls. ? 8 dolls. ? 7 dolls. ? 6 dolls. ? 5 doUs. ? 

20. At 9 cents a quart, what will 12 quarts of black- 
berries" cost ? 11 quarts? 10 quarts? 9 quarts? -6 quarts? 

7 quarts? 6 quarts? 5 quarts? 

21. What will be the cost of 12 yards of silk at 10 
shillings per yard? of 11 yards? 10 yards? 9 yards? 

8 yards? 7 yards? 6 yards? 5 yards? 

22. What cost 8 cords of wood, at 5 dollars per cord? 

23. If 7 yards of cloth make a cloak, how many yards 
will it take to make 8 cloaks ? 

24. What cost 9 pounds of ginger, at 8 cents a pound? 

25. At 12 dollars apiece, what will 10 cows cost ? 
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26: What cost 10 barrels of cider, at 9 shillings a bar- 
rel? 

27. What will 11 pair of shoes come to, at 10 shillings 
a pair? 

28. If 8 men can do a job of work in 9 days, how long 
will it take 1 man to do it ? 

29. If a barrel of beer will last 7 persons 8 weeks, how 
long will it last 1 person ? 

30. How much will 3 cows cost, at 14 dollars apiece? 

AruUysis. — 14 is composed of 1 ten and 4 units, or 10 
and 4. Now, 3 times 10 are 30, and 3 times 4 are 12 ; 
but 12 added to 30 make 42. Hence, 3 times 14 dollars 
are 42 dollars. Ans. 42 dollars. 

31. What cost 5 tons of hay, at 13 dollars per ton ? 

32. What cost 4 hogsheads of molasses, at 15 dollars 
per hogshead ? 

33. How much can a man earn in 6 months, at 15 dol- 
lars per month ? 

34. A butcher bought 6 sheep, at 17 shillings apiece : 
how many shillings did they come to ? 

35. If a scholar performs 18 examples in 1 day, how 
many can he perform in 5 days ? 

3o. In 1 pound there are 16 ounces : how many ounces 
are there in 8 pounds ? 

37. How far will a man walk in 5 days, if he walks 20 
miles per day ? 

38. If 19 men can build a house in 4 days, how long 
would it take one man to do it ? 

39. If a shoemaker packs 16 pair of boots in 1 box, 
how many pair can he pack in 7 boxes ? 

40. If 1 acre of land produces 23 bushels of wheat, 
how many bushels will 4 acres produce ? 

Analysis. — 23 is composed of 2 tens and 3 units, or 20 
and 3. Now 4 times 20 are 80 ; 4 times 3 are 12 ; and 
12 and 80 are 92. Am 92 bushels. 

41. A merchant bought 4 pieces of silk, each piece 
having 24 yards : how many yards did they all contain? 

42. What will 6 sleighs cost, at 25 dollars apiece ? 

43. What cost 4 rea£ng books, at 42 cents apiece ? 
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44. •In 1 guinea there are 21 shillings : how many shil- 
lings are there in 5 guineas ? 

45. In 1 hogshead there are 63 gallons : how many- 
gallons are there In 4 hogsheads ? 

46. What cost 32 pounds of sugar, at 8 cents per 
pounds 

47. What cost 85 reams of paper, at 3 dollars per 
ream? 

'48. What cost 90 hats, at 4- dollars apiece ? 

49. In 1 week there are 7 days : how many days are 
there in 70 weeks ? 

50. In 1 hour there are 60 minutes : how many min- 
utes are there in 9 hours? 

42. Let us now attend to the nature of the preceding 
operations in this section. Take, for instance, the first 
example. Since 1 pencil costs 4 cents, 3 pencils will 
cost 3 times 4 cents. Now 3 times 4 cents is the same 
as 4 cents added to itself 3 times ; and 4 cents + 4 cents 
+ 4 cents are 12 cents. 

Again, in the second example : since 1 yard of cloth 
costs G dollars, 4 yards will cost 4 times 6 dollars : and 4 
times 6 dollars is the same as 6 dollars added to itself 4 
times ; and 6 dollars + ^ dollars + 6 dollars + 6 dollars 
are 24 dollars. 

43. This repeated aMUidh of a number or quantity tc 
itsdf is called Multiplication. 

The number to be repeated or multipliedj is called the 
multiplicand. 

The number by which we multiply, or which shows 
how many times the multiplicand ip to be repeated, is 
called the multiplier. 

The number produ^d, or the answer to the question, is 
called the product. 

jQuEST. — 43. What is multiplication? What is the number .to be 
repeated called? Wliat the number by which we multiply? What 
does the multiplier shcv ? What is the number produced called ? 
When we say, 6 times 12 are 72, which is the miUtiplicai^ ? Whi<A 
the multiplier 1 Which the product ? 
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^ Thus, when we say, 6 times 12* are 72, 12 is the mul- 
tiplicand, 6 the multiplier, and 72 the product 

Obs. When the multiplicand denotes things of one denominaiion 
on2i/f the operation is called SimpU MuUiplication. 

44. The multiplier and multiplicand together are of- 
ten called factors^ hecause they make or produce the pro- 
duct 

^ Noie. — ^The term factor^ is derived from a Latin word if?hich sig- 
nifies an agent J a doer, or producer, 

45* Multipljring by 1, is taking the multiplicand once: 
thus, 4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand itoice: thus, 
2 times 4. or 4+4=8. 

Multiplying by 3, is taking the multiplicand tkTee times : 
thus, 3 times 4, or 4+4+4= 1 2, &c. Hence, 

MuUiflying hy any whole number^ is taking the muUi- 
jplicand as many timesy as there a/re units in the muIUplier. 

Note. — The application of this principle to Jradional multipliers 
will be illustrated under fractions. 

Obs. 1. From the definition of multiplication, it is manifest that the 
product is of the same kind or denommation as the multiplicand ; 
for, repeating a number or quantity does not alter its nature. Thus, 
if the multiplicand is an abstract number ; that is, a number which 
does not express money, yards, pounds, bushels, or have reference to 
any particular object, tne product will be an abstract number; if the 
multiplicand is moneys the product will be money ; if weight, the pro- 
duct will be weight; if m.easure, measure, &c. 

2. Every mulHplier is to be considered an abstract number. In 
familiar language it is sometimes said, that the price multiplied by the 
veight will give the value of an article ; and it is often asked how 
much 25 cents multiplie^l by 2i5 cents will produce. But these are 
abbreviated expressions, ana are liable to convey an erroneous idea, 
or rather no idea at all. If taken literally, they are absurd ; for mul- 
tiplication is repeating a number or quantity a certain number of times. 
Now to say that the price is repeated as many times as the given 

Quest. — ^When we say, 6 times 9 are 54, what is the 6 called ? The 
9« The 54? 44. What are the multiplicand and multiplier together 
called ? Why ? Note. What does the term factor signify ? 45. What 
is it to multiply by 1 ? By 2 ? By 3 ? What is it to multiply by any 
whole number? Of what denomination is the product? ^^doea 
this appear? What must every multiplier be considered? | 
multi^ by a pven weight, a measure, or a sura of money ra 
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quantity is Juavy^ ot that 3& cents are repeated 25 emla Hmesj is non- 
sense. But we can multiply the price of 1 pound by a nurnber equal 
to the number of pounds in the tptighi of the given article, and the 
product will be the value of the article. We can also multiply 5 
cents by the number 5 ; that is, repeat 5 cents 5 times, and the pro- 
duct is 25 cents. Construed in this manner, the multiplier becomes 
an abstract number, and the expressions have a consistent meaning. 

46 • MtUiiplication is often denoted by two oblique lines 
crossing each other (X), called Ihe sign of muHipliccUion. 
It shows that the numbers between which it is placed, 
are to be multiplied together. ITius the expression 9x6, 
signifies that 9 and 6 are to be multiplied together, and is 
read, " 9 multiplied by 6,'' or simply, " 9 into 6." 

Obs. The product will be the same, whether we multiply 9 by 6, 
or 6 by 9 ; for, by the table, 6 times 9 are 54, also 9 times 6 are 54. 
So6x4=4X6j 5X3=3X5j 8X7=7X8, «&c. 

To illustrate this point ; suppose there is a certain orchard which 
contains 4 rows of trees, and each row has 6 trees. ^ * * * * * 
Let the number of rows be represented by the num- ♦»#«<,* 
her of horizontal rows of stars in the margin, and ^ ^ ^ ^ ^ ^ 
the number of trees in each row by the number of « * * * j» » 
stars in a row. Now it is evident, that the whole 
number of trees in the orchard is equal either to the number of stars 
in a horizontal row repeated four timea, or to the number of stars in 
a perpendicular row repeated six times; that is, equal to 6X4, of 
4X6. Hence, 

4T« The product of any two numbers wiU he the sarne^ 
whichever factor is taken for the multiplier. 



EXKRCISES FOR THE SLATE. 

Ex, 1. What will 3 house-lots cost, at 231 dollars each? 

Suggestion. — If 1 house-lot costs 231 dollars, 3 lots will 
cost 3 times 231 dollars; that is, three lots will cost 
23 1 +23 1 +23 1, or 693 doUars. 



QuKST, — 46. How is multiplication sometimes denoted ? What does 
the sign of multiplication show? How is the expression 9X6, reedt 
How 6X7=42? 47. Does it make any difference in the product, 
which factor is made the multiplier ? How illustrate this ? ' 
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Having written the numbers OperaHan. 

upon the slate, as in Uie margin, 23 1 MultiplicancL 

we proceed thus : 3 times 1 unit 3 Multiplier, 

are 3 unita Set the 3 in uoits' fuiIo-aqq p^^«^ 

place under the multipHer. 3 Dolls. 693 Prai»d. 

times 3 tens are 9 tens ; set the 9 in tens' place. 3 times 
2 hundreds are 6 hundreds ; fiet the 6 in hundreds' place. 
The product is 693 dollars. 

2. What will 4 horses cost, at 120 dollars apiece? 

Suggestion. — ^Write the less number under the sfreater, 
and proceed as before. Ans, 480 dolls. 

3. What is the product of 312 multipliei by 3 ? 

^?w. 936. 

4. What is the product of 121 multiplied by 4 ? 

Anjt. 484. 

5. In 1 mile there are 320 rods : how many rods are 
th^re in 3 miles 7 

6. If a man travels 110 miles in 1 day, how far can he 
travel in 8 days? 

7. 8. 9. 10. 

Multiplicana, 3032 22120 101101 3012302 

Multiplier, 3 4 5 3 

11. What Will 6 stage-coaches cost, at 783 dollars 
apiece? 

Proceeding as before, 6 times 3 Operation. 
units are 18 units, or simply say, 6 733 

times 3 are 18. Now 18 requires two q 

figures to express it; hence, we set j^, ytAOQ ArsUc 
the 8 under die figure multiplied, and ^*^' ^^^^ '^ 
reserving the 1, carry it to the next product, as in addi- 
tion. (Art. 25.) 6 times 8 are 48, and 1 (to carry) makes 
49. Set the 9 under the figure multiplied, and carry the 
4 to the next product, as before. 6 times 7 are 42, and 
4 (to carry) make 46. Since there are no more figures 
to be multiplied, set down the 46 in full. The product is 
4698 dollars. Henee, 

6 
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49» When the multiplier contains but one figure. 

Write the multiplier under the muUiplicand ; then, b^ 
ginning at the right hamd, muUiply ecLch Jigure cf the mid- 
tiplicand by the multiplier separately. If the product of 
any figure of the mvMiplicand into the multiplier does nM 
exceed 9, set it in its proper place under the figure multiplied; 
but if it does exceed 9, vyrite the uniii figure under the 
figure mvitipUed, and carry the tens to the next product on 
the left, as in addition. (Art. 25.) 

50« The principle of carrytWig- the tens in multiplica- 
tion is the same as in addition, and may be illustrated in 
a similar manner. (Art. 26.) 

Take, for instance, the last example, and set the pro- 
duct of each figure in a separate line. 

Thus, 783 Or, separate the multiplicand into 

6 the orders of which it is composed: 

"~l8 units, ^^^, 783=700+80+3 

48* tens, Now 700x6=4200 hund. 

42** hunds. 80x6= 480 t6ns. 

4698 Prod. 3x6= 18 units. 

Adding these results, we have 4698 Produst, 

In this aruUiytic sdviion it will be seen* that the tens' 
figure in each product which exceeds 9, is added to the 
next product on the left, the same as in the common meth- 
od of solving this and similar examples. The only dif- 
ference between the two operations is, that in one case we 
add the tens as we proceed in the multiplication ; in the 
other we reserve them till each figure is multiplied, and 
then add them to the same orders as before : consequently 
the result must be the same in both. (Art. 27.) 



Quest. — 49. How do you write the numbers for multiplication ? 
Where benn to multiply i When the product of a figure in the mul- 
tiplicand QoeM not exceed 9, where is it written ? When it exceeds 9, 
what is to be done with iti 50. How iUustrate the priacipLs of car- 
rymg in multiplication ! 
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51* From this and the preceding* illustrations, the 
learner will perceive, that units multiplied by units pro- 
duce units ; tens into units produce tens ; hundreds into 
units produce hundreds, &c. Hence, 

When the muUiplier is units^ the product vnU always he 
of the same order as the figure multiplied. 

12. What cost 83 pounds of opium, at 8 dollars per 
pound? 

13. At 9 shillings per day, how much caji a man earn 
in 213 days? 

14. If 1 sofa costs 78 dollars, how much will 8 sofas 
cost? 

15. What cost 879 barrels of flour, at 7 dollars a barrel ? 

16. At 8 shillings apiece, what will a drove of 650 
lambs come to ? 

17. 18. 19. 20. 

Muhiply 8006 . 76030 10906 4608790 

By 5 8 7 9 



21. What will 26 horses cost, at 113 dollars apiece? 

Suggestion. — Reasoning as before, if 1 horse costs 113 
dollars, '26 horses will cost 26 times as much. 

Since it is not conven- Operation. 
ient to multiply by 26 at 113 Multiplicand, 

once, we first multiply 26 Multiplier, 

by the 6 units, then by ' -573 ^^^^ ^f q }^oTses. ' 

the 2 tens and add the 226* cost of 20 " 

two results together.— — — ^ r^a a 

Thus 6 times 3 are 18; ^«^- ^938 cost of 26 « 
set down the 8 and carry the 1, as above. 6 times 1 are 
6, and 1 to carry makes 7. 6 times 1 are 6. Next, mul- 
tiply by the 2 tens thus : 20 times 3 units are 60 units or 
6 tens ; or wo may simply say, 2 times 3 are 6. Now 
the 6 must denote tens ; for units into tens, or what is 

QUEST.--51. What do units multiplied into units produce ? Tens. ^ 
Into units ? Of what order is the product universally, when lii6 imur 
idler is units ? , ^ 



I 
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the same thing, (Art. 47,) tens ioto units, produces tens : 
consequently the 6 must be written in tens* place in the 
product ; that is, under the figure 2 by which we are 
multiplying. 20 times 1 ten are 20 tens or 200 ; or sim- 
ply say, 2 times 1 are 2 : and since the 2 denotes hun- 
dreds, as we have just seen, set it on the left of the 6 in 
hundreds' place. 20 times 1 hundred are 20 hundred or 
2000 ; or amply say, 2 times 1 are 2 : and since the 2 
denotes thousands, set it in the thousands' place on the left 
of the last figure in the product. Finally, adding these 
two results together as they stand, units to units, tens to 
tens, &c., we have 2938 dollars, which is the whole pro- * 
duct required. 

/ Note. — The several products of the multiplicand into the separate 
Dgfues of the multiplier, are called partial products. Hence, 

52* When the multiplier contains more than OTie 
figure. 

MvUiply each figure of the multiplicand hy each figure 
of the mtdtiplier separately^ and write each partial prodtid 
%n a separate line, pkbcing the first figure of each line directly 
under that by which you mvUiply; fin^y, add the several 
partial products together, and the sum will be the true pro- 
duct or answer required. 

53* Proof. — Multiply the multiplier by the muUiplir 
cand, and if the product thus obtained is the same as the other 
product, the work is supposed to be right. 

Obs. 1. This method of proof depends upon the principle, that the 
product of any two numbers is the same, whichever is taken for the 
multiplier. (Art. 47.J 

2. When the multiplier is small, we may add the multiplicand to 
itself as many times as there are units in the multiplier, and if the 
sum is equal to the product, the work is right. Thus 78X3=234. 
Proqf.— '7&4-7&4-78=S34, which is the same as the product. 

3. Multiplication may alsrf be proved by division, and by casting 
out tJu nines; but neither of these methods can be explained here 

Quest. — Note. What is meant by partial products ? 52. How do 
you proceed when the multiplier contains more than one figure ? How 
sfaould the partial products be written ? Where write the first figure 
of each line ? What do you finally do with the partial products ? 
$3. How is multitdication proved ? Obs. On what principle does this 
method of proof depend ? When the multij^ier ia s^dl/how may we 
piroveitr 
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wkhout antic^Mtiiig principles belon^nff to divkioB, with wMdk tha 
lesmei is suj^iosedaB yet to b» unacquainted. 

22. What will 45 cows cost, at 27 dollars a bead*? 

OpercUum. Proef. 

45 Multiplicand, 27 

27 Multiplier. 45 

315 135 

90 108 



1215 Produa. 1215 Product. 

23. What cost 63 hats, at 36 shilling apiece? 

24. How much corn can a man raise on 87 acres, at 
45 bushels per acre 7 

25. How many pounds of sugar will 75 boxes coDtain, 
if each box holds 256 pounds 1 

26. What cost 278 hogsheads of molasses, at 23 dot 
lars per hogshead 1 

27. What is the product of 347 multiplied by 2561 

Operaium. 

Suggestion, — Proceed in the same 347 

mg^nner as when the multiplier con- 256 

tains but two figures, remembenng to 2082 

place the right hand figure of edch 1735 

partial product directly under the fig- 594 

ure by which you mvUiply. " 8883 2 Ans 

28. What is the product of 569 into 308 1 

After multiplying by the 8 units, Operation, 

we must next multiply by the 3 bun- 569 

dreds, since there are no tens in the 308 

multiplier, a^d place the first figure 4552 

of this partial product directly under 1707 

the figure 3 by which we are multi- 175252 Ans. 
plying. 

29. What is the product of 67025 into 4005 ? 

Ans.26S4^^Vi.^^ 

30. What is the product of 84\0Ti;i m\o ^^"^"^ ^ 



t 



} 
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5 4* iProm the preceding illustratioas and principles 
we derive the following 

GENERAL RULE FOR MULTIPLICATION. 

1. Write the mtdtiplier under the mvUiplicand^ units 
under units^ tens under tens^ 6fc, 

II. When the multiplier contains but tme figure. 
r. Begin with, the units, and multiple/ each figure of the 
mvUtpticamd iy the multiplier, setting dovm the result and 
carrying as in addition. (Art. 49.) 

IIL When the multiplier contains more than one 
figure. 

Midtiply each figure of the mnUiplicand by each figure 
of the mtdtiplier separately, beginning at the right hand, 
and vmte the partial prodttcts in separate lin£s, placing the 
first figure of each line direct^ under the figure by which 
you mvMiply. (Art. 52.) 

Fifudly, add the several partial prodtids together, arid the, 
sum will he the whole product. 

Obs. It is immaterial aa to the result which of the &ctors is taken 
for the multiplier. (Art 47.) But it is more convenient and therefore 
customary to place the larger for the multiplicand and the smaller for 
the multiplier. Thus, it is easier to multiply 25467238 L hy 7, than 
h is to multiply 7 by 254672381, but the product will be the same. 

EXABfPLES FOR PRACTICE. 

L What will 465 hats cost, at 6 dollars apiece ? 

2. What will 638 sheep cost, at 4 dollars a head ? 

3. What will 1360 yards of cloth cost, at 7 dollars a 
yard? 

4. What cost 169 bushels of potatoes, at 4 shillings per 
bushel ? 

5. What cost 279 barrels of salt, at 9 shillings a barrel ? 

6. At 12 dollars a suit, how much will it cost to fur- 
nish 1161 soldiers with a suit of clothes apiece? 

7. What cost 1565 acres of wild land, at 7 dollars per 
acre? 



Quest. — 54. What is the general rule for multiplication 1 Obt, 
WhicMPnumber is usually taken for the multiplicand I 



AaT. 54.] MtTLTiPLicATioir. 67 

8. What will 758 baskets of peaches cost, at 5 dollaTS 
per basket ? • ^ 

9. What cost 25650 pounds of opium, at 6 dollars a 
pound? 

10. How- much can a man earn in 12 months, at 15 
dollars per month ? 

11. What will 23 loads of hay come to, at 18 dollars a . 
load? 

12. What will 45 cows come to, at 21 dollars'apiece ? 

13. What will 56 hogsheads of molasses cost, at 32 
dolkia a hogshead ? 

H. What cost 128 firkins of butter, at 13 dollars a 
firkin? 

15. What cost 97 kegs of tobacco, at 26 dollars per keg ? 

16. What cost 110 barrels of pork, at 19 dollar^ per 
boirel? ^ 

17. How much will 235 sheep come to, at 21 shillings 
ahead? V 

18. How many bushels of corn will grow on 83 acres, 
at the average rate of 37 bushels to an acre ? 

^19. In one bushel there are 32 quarts: how many 
quarts are there in 92 bushels ? 

20. What will a drove of 463 cattle come to, at 48 dol- 
lars per head ? 

21. How much will 78 thousand of boards cost, at 19 
dollars per thousand ? 

22. What cost 243 chests of tea, at 37 dollars per 
chest? 

23. A man bought 168 horses, at 63 dollars apiece : 
what did they come to ? 

24. What' cost 256 barrels of beef, at 16 dollars a 
barrel? 

25.. If 376 men can build a fortification in 95 days, 
how long would it take 1 man to build it ? • 

26. Allowing 365 days to a year, how many days has 
a man lived who is 45 years old? 

27. If a garrison consume 725 pounds of beef in one 
day, how many pounds will they consume in 1 25 days ? 

. 28. How many pounds will the same garrisoi^ con* 
,iime in 243 days ? 
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29. How &r will a ship sail in 365 days, at 215 ii^lea 
per day? 

30. Wkat costs 678 tons of Railroad iron, at 115 doU 
larsper ton? 

GONTRAOTIONS IN MULTIPLICATION. 

55* The general rule is adequate to the solution of 
all examples that occur in multiplication. In many in- 
stances; however, by the exercise of judgment in apply- 
ing the preceding principles, the operation may be very 
much abridged. 

Case I. — When the muUiplier is a composite number, 

Ex. 1. What will 14 hats cost, at 8 dollars apiece ? 

Analysis, — Since 14 is twice as much as 7 ; that is, 
14=7x2, it is nianifest that 14 hats will cost twice as 
much as 7 hats. 

^^*J*^- Instead of multiplying by 

y 14, we may first find the 

_ cost of 7 hats, and- then 

66 cost of 7 hats. multiply that product by 2, 

2 which will give the cost of 

Dolls. 112 cost of 14 hats. 14 hats. In other words, 
we may first multiply by the factor 7, and that product by 
8, the other factor of 14. 

Procf, — 14x8=1 12, the same as before. 

2. What will 27 horses cost, at 85 dollars apiece? 

Suggestion, — Find the factors of 27 ; that is, find two 
numbers, which being multiplied together, produce 27, 
and multiply first by one of these factors, and the product 
Ihus arising by the other. 

Obs. 1. Any number which may be produced by multiplying two 
or more numbers together, is called a composite number, and the fac- 
t(»B, which being multiplied together, produce the composite number, 
aiQ sometimes celled the component parts of the number. Thus, I4^ 
27, 33, &<c., are compoote numbers, and the factors 7 and 3, 9 and 3, 
8 and 4, are thsir component parts. 
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9L TliepiiKaiorfidfa«tfefreiaB«r 



56* Some mmibers may be leadTed into wmn di«A 
It0o fiictois ; and also into £gmwt ads o^ htkaa. Tkoa^ 
die fectois of 24 aie 3, 2, 2 and 2; or 4^ 3 and 2 ; oar 6^ 
2and2; orSanlS; or 6 and 4; orl2and2. 



Om. We bwre wem that the pfodoct of any fw Bonben k tbtt 
MDae, whichever UOar is tsken tir the moh^plier. (AiL 47.) In 
like maimer, the pndiict nf anj Aree or more tartms m the aBBae,m 
whatever flvAer diqr WB BMiltipbaiL For, the pnidaci of tM> frelOfB 
maj be omaidered as one nomlMr, and this may be taken cither Sat 
the multiplicand, or the multipfier. Again, the product of three 60- 
ton maj be eonadeivd as one nomber, and be taken ftr the anwltqpii- 
cand, or the mnhiiiGer, &c Thus, 24=3X2X2X2=6X2X2=02 
X2=6X4=4X2X3=8X3. 

3. What will 24 hogsheads of molasses cost, at 37 dol- 
fais per hogshead 1 Ans. 888 dollars. 

Suggestion, — Resolve 24 into any two or more fecloi^ 
and proceed as before. Hence, 

57 • To multiply by a composite number. 

Resolve the multiplier into two or more factors; wtultt' 
ply the multiplicand by one cf these fauiorSj arid this pro- 
duct by another fctdor^ and so on tiU you have multiplied 
by all the factors. The last product toiU be the product 
required. 

Obs. The fadora into which a number may be reaolMd, must not 
be confounded with the parts into which it may be BenanUd. (Art. 
96.) The formar have reference to multiptication, toe latter to ad- 
ditimi ; that is, fatian must be mvStiflixedL together, bat fwrit must be 
added together to produce the given number. Thus, 56 may be re- 
solved into two factoTB^ 8 and 7 ; it may be separated into tvfo parte, 
6 tens or 50, and 6. Now 8X7=56, and 50-f6=56. 

4. What will 36 cows cost, at 19 dollars a head % 

Quest. — Obs. What is a composite number ? What are the fiietors 
which produce it, sometimes called ? What Ib meant by resolving a 
number into fiictors ? 56. Are numbers ever composed of more tmn 
twefiustofs? Whatarethefiictorsof 34! 82? 36? 40! 42! 60! 64t 
72 ? 106 ! Obs* When three or more factors are to be multiplied to- 

rer, does it make an)r difference in what order they are taken 1 
When the multi^er is a composite number, bow do you proceed t 
Obs, What is the difierence between the factors into which a numbet 
may be resolved, and the ports into which it may be separated t 
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« 5. What cost 45 acres of land, at 1 10 dollars. per acre? 

6. At 36 shillings per week, how much will it cost a 
person to board 52 weeks ? 

7. If a man travels at the rate of 42 miles a day, how 
far can he travel in 205 days 1 

8. At the rate of 56 bushels per acre, how much com 
can be raised on 460 acres of land 7 

9. What cost 672 yards of oroadcloth, at 24 shillings 
per yard? 

10. What cost 1265 yoke of oxeUj at 72 dollars per 
yoke? 

Case II. — When the mvUiplieris I wiih ciphers annex* 
ed to it. . 

58* It is a fundamental principle of notation, that each 
removal of a figure one place towards the left, increases 
its value ten times; (Art. 9;) consequently, annexing a 
cipher to a number will increase its value ten timeSy or 
mtdtiply it by 10 ; annexing two ciphers, will increase 
its value a hundred times, or multiply it by 100; annex- 
ing three ciphers will increase it a thousand timeSy or 
multiply it by 1000, &c. ; for each cipher annexed, re- 
moves each figure jn the number one place towards the 
left. Thus, 12 with a cipher annexed, becomes 120, 
and is the same as 12x10 ; 12 with two ciphers an- 
nexed, becomes 1200, and is the same as 12x100; 12 
with three ciphers annexed, becomes 12000, and is the 
same as 12x1000, &c. Hence, 

59. To multiply by 10, 100, 1000, &c. 

Annex €bs many ciphers to the mtdtiplicand as there are 
ciphers in the multiplier, cmd the numher thus formed vnU bt 
the product required. 

Note. — ^To annex means to place q/2er, or at the right hand. 

1 1. What will 10 drums of figs weigh, at 28 pounds a 
drum ? Ans. 280 pounds. 

Quest. — 58. What efiect does it have to remove a figure one -place 
towards the left hand 1 Two places ? 59. How do you proceed when 
the multiplier is 10, 100, 1000, &c. ! "" Note. What is the meanhig of 
the term annex ? 
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12. How many pa^es are there in 1Q0 books, each 
book hainng 352 pages? 

13. Multiply 476 by 1000. 

14. Multiply 53486 by lOOOO 

15. Multiply 12046708 by 100000. . 

16. Multiply 26900785 by lOOOOOO 

17. Multiply 89063457 by 10000000. 

18. Multiply 9460305068 by lOOOOO 

19. Multiply 78312065073 by 10000. 

Case III.— ^When the multiplier has ciphers on the right 

20. What will 20 acres of land cost, at 32 dollars pei 
acre? 

Note. — ^Any number 'with ciphers on its right hand, is obviously a 
composite number ; the significant %ure or %ures being one fitctor, 
and I with the given ciphers annexed to it, the other factor. Thus 
20 may be resolved into the factors 2 and 10« We may therefore iSrst 
multiply by 2 and then by 10, by annexing a cipher as above. 

Soltaion.—32x2=6i, and 64x10=640 dolk Ans, 

21. If the expenses of an army are 2000 dollars per 
day, what will it cost to support the same army 365 
days? 

i-) y • 2000 may be resolved into the factors 2 and 

^ 1000. Then 2 times 365 are 730 ; now ad- 

rt ding three ciphers to this product, multiplies 

— it by 1000, (Art. 59,) and we have 730000 

730000 dollars for the answer. Hence, 

60. When there are ciphers on the right hand of the 
multiplier. 

Multiply the multiplicand by the significant figures of the 
multiplier ., aiid to this produ^ct annex as many ciphers as 
there are on the right hand of the multiplier. 

Obs. It will be perceived that this case combines the ])rinciples of 
the two preceding cases ; for, the multiplier is a composite number, 
and one of its factors is 1 with ciphers annexed to it. 

Quest. — 60. When there are ciphers on the right of the multiplier, 
how do you proceed t Obs, What principles are combined in tliis case 1 
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32. How many days are there in 36 months, reckon- 
ing 30 days to a month 1 

23. If 1 barrel of flour weighs 192 pounds, how much 
will 200 barrels weigh ? 

24. Multiply 4376 by 2500. 

25. Multiply 50634 by 41000. 

26. Multiply 630125 by 620000. 

Case IY. — When the multi^icand has ciphers an the 
right, 

27. Multiply 12000 by 31. 

Suggestion. — 12000 is a composite Operatton. 

number, the factors of which are 12 and 12000 

1000. But the product of two or more 31 

numbers is the same in whatever order J2 

they are multiplied; (Art. 47;) conse- 35 

quently multiplying the factor 12 by 31, ^ ■ 

and this product by 1000, will give the •^^- 372000 
same resuh as 12000x31. Thus, 31 times 12 are 372; 
then annexing three ciphers, we have 372000, which is . 
the same as 12000x31. Hence, 

61* When there are ciphers on the right of the mul- 
tiplicand. 

MuUiplv the signifieant figwres cf the mvUiplicaTid by 
the muUijmer^ and to the product annex as many, ciphers as 
there a/re on the right of the muUipUcand* 

Ob8. When the multipfier and multiplieand both have ciplwn on v 
the right, multiply the significant figures together, and to their pro- 
duct annex as many ciphers as there are on the right of both factors. 

28. Multiply 370000 by 32. 

29. Multiply 8120000 by 46. 

30. Multiply 56300000 by 64. 

31. Multiply 623000000 by 89. 

32. Multiply 54000 by 700. Ans. 37800000. 



Quest. — 61. When there are ciphers on the right hand of the multi 
plicand, how proceed I Obs, How, when there are cijAers On th« 
right both of the multiplier and multiplicand ? 
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■ 33. Multiply 4300 by 600. Ans. 2580000, 

34. Multiply 563800 by 7200. 

35. Multiply 1230000 by 12000. 

36. Multiply 310200 by 20000. 

37. Multiply 2065000 by 810000. 

38. Multiply 2109090 by 510000. 



SECTION V. 
DIVISION. 

MENTAL EXERCISES. 

Arz 63* Ex. 1. How many oranges, at 3 cents 
apiece, c^in you buy for 12 cents? 

Suggestion. — If 3 cents buy one orange, 12 cents will 
buy as many oranges as there are 3 cents in 12 cents ; 
that is, as many as 3 is contained times in 12. Now 3 is 
contained in 12, 4 times. Ans. 4 oranges. 

2. How many lemons, at 4 cents apiece, can you buy 
for 20 cents ? 

Suggestion. — To find how many times 4 cents are 
contained in 20 cents, think how many times 4 make 20, 
or what number multiplied by 4, produces 20. 

3. At 3 dollars per yard, how many yards of cloth can 
be bought for 15 dollars? 

4. How many hats, at 5 dollars apiece, can you buy 
for 30 dollars? 

5. How many barrels of flour will 36 bushels of wheat 
make, allowing 4 bushels to one barrel ? 

6. If you pay 6 cents a mile for riding in a stage, how 
far can you ride for 48 cents? ^ 

7. If a pound of sugar cost 7 cents, how many pounds 
can you buy for 56 cents. 



74 Divisiazsu [Sbct. V. 

8. How many dates, at 8 cents apiece, can you buy 
for 40 cents ? 

9., Four quarts make one gallon: how many gallons 
are there in 48 jquarts ? 

10. At 7 dollars a ton, how many tons of coal can be 
bought for 63 dollars? 

DIVISION TABLE. 



3,m 


3, 


in 


4, 


in 


5, 


in 


6, 


in 


7, 


in 


8, 


in 


9,in 


2 once 


3 once 


4 once 


5 once 


6 once 


7 once 


8 once 


9onc<^ 


4, 2 


6, 


2 


8, 


2 


10, 


2 


12, 


2 


14, 


2 


16, 


2 


18, 2 


6 3 


9 


3 


12 


3 


15 


3 


18^ 


3 


2i; 


3 


24, 


3 


27, 3 


8, 4 


12, 


4 


16, 


4 


20, 


4 


24, 


4 


28, 


4 


32, 


4 


36, 4 


10, 5 


15 


5 


20, 


5 


25, 


5 


30. 


5 


35, 


5 


40, 


5 


45, 5 


12, 6 


18 


% 


24 


6 


3o; 


6!36; 


C 


42; 


6 


48, 


6 


54, 6 


14 7 


21 


7i28, 


7 


35, 


7 


42. 


7 


49, 


7 


56, 


7 


63, 7 


16, 8 


24, 


8 


32, 


8 


40, 


8 


48, 


. 8 


56, 


8 


64, 


8 


72, 8 


18, 9 


27 


9 


36; 


9 


45 


9 


54, 


9 


63, 


9 


72, 


9 


81, 9 



11. How many pair of boots, at 2 dollars a pair, can 
be bought for 24 dollars? for 22? 20? 18? 16? 14? 
12? 10? 

12. How many barrels of cider, at 3 dollars a barrel, 
can you buy for 36 dollars? for 30? 27? 24? 21 ? 18? 
15? 12? 

13. How many quarts of milk, at 4 cents a quart, can 
you buy for 48 cents? for 44? 40? 36? 32? 28? 24? 
20? 16? ^ 

14. At 5 cents an ounce, how many ounces of wafers 
can you buy for 60 cents? for 55? 50? 45? 40? 35? 
30? 25? 

15. At 6 shillings a pair, how many pair of gloves can 
be bought for 60 shillings? for 54? 48? 42? 36? 30? 
24? 18? 

16. How many poimds of butter, at 7 cents a pound, 
can be purchased for 63 cents? 66? 49? 42? 35? 28? 
21? 14? 

17. How many cloaks will 72 yards of cloth make, 
allowing 8 yards to a cloak? how many 64? 56? 48? 
40? 32? 24? 

18. How many cows, at 9 dollars apiece, can be 
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hovLghX for 81 doUars? for 72? 63? 54? 45?^ 36? 27? 
18? 9? 

19. How many times is 4 contained in 36 ? 48 ? 40 ? 

20. How many times is 8 contained in 40 ? 56? 48? 
64? 72? 

21. In 25, how many times 4, and how many over? 

Ans. 6 times and 1 over. 

22. In 34, how many times 5, and how many over? 
In 43? 45? 37? 28? 39? 

23. In 23, how many times 3, and how many over ? 
How many times 4 ? 2? 10? 6? 

24. In 24, how many times 7, and how many over ? 
6? 5? 9? 12? 2? 

25. In 36, how many times 6? 7? 3? 8? 12? 6? 9? 

26. In 32, how many times 6? 4? 3? 16? 

27. How many hats, at 6 dollars apiece, can be bought 
for 60 dollars? 

28. How many tons -of hay, at 9 dollars per ton, can 
you buy for 81 dollars. 

29. If you travel 7 miles an hour, how long will it 
take to travel 70 miles ? 

30. If you pay 10 cents apiece for slates, how many 
can you buy for 95 cents, and how many cents over ? 

31. George bought 12 oranges, which he wishes to di- 
vide equally between his 2 brothers : how many can he 
give to each ? 

Suggestion. — Since there are 12 orangeiJto be divided 
equally between 2 boys, each boy must receive I orango 
as often as 2 oranges are contained in 12 oranges ; that 
is, each must receive as many oranges as 2 is contained 
'^mes in 12. But 2 is contained in 12, 6 times; for 6 
times 2 make 12. 

Ans. 6 oranges. 

32. Henry has 15 apples, which he* wishes to divide 
equally among 3 of his companions; how many can he 
give to each ? 

33. A gentleman sent 20 peaches to be divided equally 
among 4 boys : how many did each boy receive ? 

34. A dairy- woman having 30 pounds of butter, wish- 



i 



76 BIVXSI09. [Sect. V. 

es to pack it in 5 bo^es, so that each box shall have an 
equal -number of pounds: how many pounds must^she 
put in each box ? 

35. I have 21 acres of land, which I wish to fepce 
into 7 equal lots : how many acres must I put into each 
lot? 

36. A boy having 28 marbles, wished to divide them 
into 4 equal piles : how many must he put in a pile ? 

37. I have 40 peach-trees, which I wish to set out in 5 
equal rows : how many must I set in a row ? 

38. There were 45 scholars in a certain school, and 
the teacher divided them into 5 equal classes : how many 
did he put in a class ? 

39. If 50 dollars were divided equally among 10 men, 
how many dollars would each man receive ? 

40. A company of 8 boys buying a boat for 32 dollars, 
agreed to share the expense equally: how much must 
each one pay? 

41. In a certain orchard there are 54 apple-trees, and 
' 6 trees in each row: how many rows are therein the 

orchard? -^ 

42. If 63 quills are divided equally among 7 pupils, 
how many w^ill each receive ? 

43/ If you divide 36 into 4, equal parts, how many will 
there be in a part ? 

44. If you divide .56 into 8 equal parts, how many will 
each part contain ? 

45. If you divide 48 into 6 equal parts, how many will 
each part contain ? 

46. A gentleman distributed 40 dollars equally among 
8 beggars : how many dollars did he give to each ? 

47. A company of 6 boys found a pocket-book, and on 
returning it to its owner, he handed them 60 dollars to be 
shared equally among them : what was each one's share ? 

48. A merchant received 72 dollars for 6 coats of equal 
value : how much was that apiece ? 

49. A man paid 81 cents for the use of a horse and 
buggy to ride 9 miles : how much was that a mile? 

50. If *you divide 90 dollars into 10 equal parts, how 
many dollars will there be in each part ? 
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Qb8. The object in each of the last twenty qnestioiiB, is to dWide a 
given number into several equal parts, and aa9ertain the value of these 
parts; but the method of solving them is precisely the wame as that 
of the preceding ones. 

64. The process by which the foregoing examples 
are solved, is called Division. 

It consists in finding how many times one given number 
is contained in another. 

The number to be divided^ is called the dividend. 

The number by which we divide^ is called the divisor. 

The number obtained by division, or the anstver to the 
question, i^ called the quotient. It shows how many times 
the dividend contains the divisor. » Hence, it may be said 

65* Divisian is finding a quotieiUy which mvUijdied in- 
to the divisor J vnU produce, the dividend. 

Notc-^The term quotient is derived from the Latin word quotiee, 
which signifies haic qftejij or how many times. 

66. The number which is sometimes left after divis- 
ion, is called the remainder. Thus, in the twenty-first ex- 
ample, when we say 4 is contained in 25, 6 times and 1 
over, 4 is the divisor, 25 the dividend, 6 the quotient, and 
1 the remainder. 

Obs. 1. The remainder is always lees than the divisor; for if it 
were equal to, or greater than the divisor, the divisor ooold be con- 
tained once more in the dividend. 

2. The remainder is also of the same denomination as the divi- 
dend ; for it is a part of it. 

67. Division is denoted in two ways : 



Quest.— 64. What is the process called by which the above examples 
have been solved ? In what does it consist ? What is the number to 
be divided, called ? The number by which we divide ! What is the 
number obtained, called ? What does the quotient show ? 65. What 
then may division be said to be? 66. Wnat is the number called 
which is sometimes left after division ? When we «y 4 is in 25, 6 
times and 1 over, what is the 4 called ? The 25 ? The 6 ? The 1 \ 
When we say 6 is in 45, 7 times and 3 over, which is the devisor? . 
The dividend ? The quotient? The remainder. Obs. Is the remain- 
der greater or less than the divisor ? Why ? Of what denominatio» 
bit? Why? 67. How many ways is division denoted 1 
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First, by a horizontal line between two dots (-5-), called 
the sign of division, which shows that the number be- 
fore it, is to be dyrided by the number after it. Thus 
the expression 24-i-6, signifies that 24 is to be divided 
by 6. 

Second, division is often expressed by placing the di- 
visor under the dividend with a short line i>etween them. 
Thus the expression ^, shows that 35 is to be divided 
by 7, and is equivalent to 35-i-7. 

Obs. It will be pexx^ived that division is similar in principle to sub- 
traction, and may be performed by it. For instance, to find how 
many times 3 is contained in 12, as in the first example, subtract 3 
(the divisor) continually from 12 (the dividend^ until the latter is ex- 
hausted ; then counting these repeated subtractions, we shall have the 
true quotient. Thus, 3 from 12 leaves 9 ; 3 from 9 leaves 6 ; 3 from 
6 Itoves 3 ; 3 from 3 leaves 0. Now by counting, we find that 3 caQ 
be taken from 12, 4 times 3 or that 3 is contained in 12, 4 times. 
Hence, 

61 . a. Division is sometimes d^Tied to be a short way 
cf fepff arming repeated svMractyms cf the same number. 

Obs. 1. It will also be observed that division is thfe reverse of mul- 
tiplication. Multiplication is the repeated addition of the same num- 
ber ; division is the repeated attractions of the same number. The 
product of the one answers to the dividend of the other : but the lat- 
ter is always gvoen^ while the former is required. ^ 

2. When the dividend denotes things oiorU denomination onfy, the 
operatioii is called Simple Dioiaion. 

EXERCISES FOR THE SLATE. 

Ex. 1. How many barrels of cider, at 2 dollars a bar- 
rel, can you buy for 648 dollars ? 

Suggestion, — Since 2 dollars will buy 1 barrel, 648 dol- 
lars will buy as many barrels as 2 is contained times in 
648. 



Quest. — ^What is the first ? What does this sign show ? What is 
the second way of denoting division ! Ohs. To what rule is division 
similar in principle % How is division sometimes defined ? Of what 
is division the reverse % How does this appear ? When the dividend 
denotes things of one denomination only, what is the operation called 
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Having written the numbers upon the OperaHmi. 
slate, as in the margin, we pr^eed thus : jy^^^^ j^.^^^^ 
2 IS contained m 6, 3 times. Now as the 2)648 
6 denotes hundreds, the 3 must also be ^ J. o n a 
hundreds. We therefore write it in hun- ^ 6 Z ^ 
dreds' place ; that is, under the figure which we are di- 
viding. 2 in 4, 2 times. Since the 4 is tens, the 2 must 
also be tens, and we write it in tens* place. 2 in 8, 4 times. 
The 8 is units ; hencfe the 4 must be units, and we write 
it in units* place. The answer is 324 barrels. 

2. Divide 63 by 7. Ans. 9. 

3. Divide 56 by 8. 4. Divide 42 by 7. 
5. Divide 54 by 9. 6. Divide 72 by 8. 

7. How many hats, at 2 dollars apiece, can be bought 
for 468 dollars ? Ans. 234 hats. 

8. How many sheep, at 3 dollars a head, can be bought 
for 369 dollars? 

9. A man wishes to divide 248 acres of land equally 
between his two sons : how many acres will each receive ? 

10. How many times is 4 contained in 488 ? 

68. Hence, when the divisor contains but (me figure, 

Write the divisor on the left hatid of the dividend tpitk 
a curve line between them ; then, beginning at the left handy 
divide each figure of the dividend by the divisoTy and set 
each quotient figure directly under the figure from which it 
arose, 

11. A farmer bought 96 dollars worth of dry goods, 
and agreed to pay in wood at 3 dollars a cord : how many 
cords will it take to pay his bill ? Ans. 32 cords. 

12. In 963 feet, how many yards are there, allowing 3 
feet to a yard ? 

13. Divide 63936 by 3. 14. Divide 48848 by 4. 
15. Divide 55555 by 5. 16. Divide 2486286 by 2. 

69. When the divisor is not contained in the first 

\ " 

Quest. — 68. How do you write the numbers for division ? Where 
begin to divide ? Where place each quotient figure ? 69. When the 
divisor ia not contaiued in the first figure of the dividend, what must 
be done ? 
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figure af the dividend, we must fiad how many times it 
is contained in the^rs^ two figures. 

17. How many hats, at 3 dollars apiece, can be bought 
for 249 dollars ? 

Operation. Since the divisor 3, is not contained in 

3)249 ^ *^^ ^^^^ figure of the dividend, we say, 

rt, M QQ ^ ^^ ^ ^^t ^ *i"^®s, and write the 8 under 

^^^' ^^ the 4. -3 in 9, 3 times. • An^. 83 hats. . 

18. Divide 124 by 4. 19. Divide 366 by 6. 
20. Divide 255 by 5. 21. Divide 1248 by 4. 
22. Divide 24693 by 3. 23. Divide 4266 by 6. 
24. Divide 35555 by 5. 25. Divide 5677 by 7. 
26. Divide 64888 by 8. 27. Divide 8199 by 9. 

T O. After dividing any figure of the dividend, if there 
is a remainder, prefix it mentally to the next figure of the 
dividend, and then divide this number as before. 

Note. — To prefix means to place before^ or at the left hand. 

28. A man bought 741 acres of land, which he divi- 
^ded equally among his 3 sons : how many acres did each 

receive ? 

Operation. When we divide 7 by 3, there is 1 

3)741 remainder. This we prefix mentally 

>««r247 arrp<. *° ^^® "®^^ figure of the dividend. 
Jins. 4^1 acres. ^^ ^^^ ^^^ 3 .^ ^^^ ^ ^.^^^g^ ^^^ ^ 

over. Prefixing the remainder 2 to the next figure, as be- 
fore, WQ say, 3 in 21,7 times. 

29. If a man travel at the rate of 5 miles an hour, how 
long will it take him to travel 345 miles ? Arts. 69 hours. 

30. If 192 pounds of flour were equally divided among 
4 persons, how many pounds would each receive ? 

31. Divide 45690 by 6. 32. Divide 52584 by 8. 
33. Divide 81670 by 5. 34. Divide 28296 by 9. 
35. When flour is 6 dollars a barrel, how much can 

be bought for 642 dollars ? 

QuEST.--70. If there is a remainder after dividing a figure of the 
dividend, what must be done with it ? Note. What does the word 
prefix mean % Obs. When the divisor is not contained in a figure of 
the dividend, What must be done ? 
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Obs. In this example the divisor is not contaii^ OperaHon 
ed once in the tens figure of the dividend j we ^^S!S^* 
must therefore write a cipher in the quotient, and ^-— 

prefix the 4 to the next figure of the dividend, as ^^' ^^ borrels. 
if it vvrere a remainder. We then say, 6 in 42, 7 times, and place th» 
7 under the 2. 

36. Divide 36060 by a 37. Divide 49000 by 7. 
38. Divide 45900 by 9. 39. Divide 568000 by 8. 

40. Allowing 5 yards of cloth for a suit of clothes, how 
many suits can be made from 1525 yards ? 

Ans. 305 suits. 

41. A, company of 3 men agree to pay a bill of 321 
dollars : how many dollars must each man pay ? 

42. Divide 14350 by 7. 43. Divide 30420 by 6. 
44. Divide 25105 by 5. 45. Divide 643240 by 8. 

46. A merchant wished to divide 49 oranges equally 
among 4 boys : how many must he give to each ? 

Operatum. ' After giving them 12 apiece, it 

4U9 wiJl be seen that there is one re- 

M -tt; t . 'J mainder, or 1 orange left, which 
A7i5. 12-1 r^mamder. is not divided. Now it is plain 
that the whole dividend must be divided, in order to ren- 
der the division complete. But 4 is not contained in 1 ; 
hence the division must be represented by writing the 4 
under the 1, thus i, (Art. 67,) and in order to complete 
the quotient, the \ must be annexed to the 12. The 
true quotient, therefor^ is 12 and 1 divided by 4, and 
should be written thus, 12 J. Hence, x 

7 1» When there is a remainder, after dividing the last 
figure cf the dividend^ it should always be written over the 
divisor and annexed to the quotient. 

47. A shoemaker has 375 pair of boots, which he 
wishes to pack in 6 boxes : how many pair can he put 
into a box 7 Ans. 62|. 

48. A baker wishes to lay out 756 dollars in flour : 
how much can he buy, when the price is 5 dollars a bar- 
rel? 



QnH3T.--71. When there is. a remainder, after dividing the last 
figure of the dividend, what must be done with it ? 
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49. How many yearlings, at 9 dollars a head, can be 
bought for 468 dollars ? 

50. How many acres of land, at 6 dollars an acre, can 
I buy for 973 dollars ? 

7 2. The preceding method of dividing is called Short 
Division. From the illustrations and principles now ex- 
plained, we derive the following 

RULE FOR SHORT DIVISION. 

I. Write the divisor on the left hand of the dividerid with 
a curve line bdween them. Then beginning at the l^ hand^ 
divide sticcessively each figure of the dividend by the divisor, 
and place each quotient figure directly mider the figure di- 
vided, (Art. 68.) 

II. If there is a remainder after dividing any figure, 
prefix it to the next figure of the dividend and divide this 
number as before ; and if the divisor is not co7itained in any 
figure of the dividend, place a cipher iti the quotient, and 
prefix this figure^ to the next one of the dividend, as if it were 
a remainder. (Arts. 69, 70. Obs.) 

III. When a remainder occurs after dividing the last 
figure, write it over the divisor and annex it to the quotieni. 
(Art 71.) 

7 3. Piioop. — Multiply the divisor by tlie quotient, to the 
p7'oduct add the remainder, and if' the sum is equal to the, 
dividend, the work is right. 

51. Divide 6973 by 6. 

Solution. ^^^-^ 1162 quotient. 

6 divisor. . 
6)6973 6972 

Quot. 1162 and 1 rem. Add the rem. 1 

The result is 6973, the div. 



Quest.— 72. What is the rule for short division ? 73. How is di- 
vision proved ? Obs. How does it appear tliat the product of the di- 
visor and quotient should be equal to the dividend ? What other way 
of proving division is mentioned ? 
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Ob8» 1. Since the quotient shows how many times the divisor in 
contained in the dividend, (Art. 64,) it Mows, that if the divisor 
is repeated as many times as there are units in the quotient, it must 
produce the dividend. 

2. Division may al6o be proved' by subtracting the remainder, if 
any, from the dividend, then dividing the result by the quotient. 

PROOF OF MULTIPLICATION BY DIVISION. 

7 4. Divide the prodttd by (me of the factors, and if the 
quotierU thus arising is eqtud to the other factor, the work 
is right. 

Obs. This method of proof depends on this obvious principle, via : 
If the divisor and quotient, multiplied together, produce the dividend, 
the product of the two numbers, divid^ by one of those numbere, 
must give the other number. 

LONG DIVISION. 

Ex. 1. A father bought 741 acres of land, which he 
divided equally among his 3 sons: how many acres did 
each receive 1 

Note. — This example has been solved by short division. (Art. 70. 
Ex. 28.) We have mtroduced it here fur the purpose of illustrating 
a different mode of dividing. 

Having written the divisor on the Operation. 
left of the dividend as before, we find Divisor. Divid. Quot. 
3 is contained in 7, 2 times, and place 3) 741 (247 
the 2 on the right of the dividend, 6 

with a curve line between them. We -j^ 

next multiply the divisor by this quo- ^^ 

tient figure — 2 times 3 are 6 — and, — -- 

placing the product under the 7, the ^^ 

figure divided, subtract it therefrom. ^V 

We now bring down the next figure 
of the dividend, and placing it on the right of the remain- 
der 1, we have 14. And 3 is in 14, 4 times. Set the 4 

Quest. — 74. How is multiplication proved by division ? Obs. Upon 
what principle does ^his proof depend ? How are the numbers written 
for long division? Where begin to divide? Where is the quotient 



i 
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on the right hand of the last quotient figure, and multi- 
ply the divisor by it: 4 times 3 are 12. Write the pro- 
duct under 14, and subtract as before. Finally, bringing 
down the last figure of the dividend to the right of the 
last remainder, X we have 21; and 3 is in 21, 7 times. 
Set the 7 in the quotient, then multiply and subtract as 
before. The quotient is 247, the same as in short division. 

7 5* This method of dividing is called Lon^ Division. 
It is the same in principle as Short Division. The only 
difference between them is, that in Long Division the 
result of each step in the operation is written down, while 
in Short Division we carry on the process in the mind, 
and simply write the quotient. 

Note.— To prevent mistakes, it is advisable to put a dot tinder 
each ligure of the dividend, when it is brought down. 

The following questions are designed to be performed by long 
division/ and oach operation should be proved. 

2. How many times is 2 contained in 578 ? Am. 289. 

3. How many times is 5 contained in 7560 1 

Ans. 1512. ^ 
. 4. How many times is 4 contained in 126332 ? 

Ans. 31583. 

5. How many times is 6 contained in 763251 ? 

6. How many times is 3 contained in 4026942 ? 

7. How many times is 8 contained in 2612488? 

8. How many times is 5 contained in 1682840? 

9. How many times is 7 contained in 45063284 ? 

10. How many timed is 9 contained in 650031507? 

11. Divide 2234 by 21. 

Operation. 21 is contained in 22 once, — 

2 1 )2234( 1 06^^. Ans. Write the 1 in the quotient. Then 

21 ^ multiplying and subtracting, the 

13^ remainder is 1. Bringing down 

12G tli6 next figure, we have 13 to be 

■— - divided by 21. But 21 is not con- 

b rem. tained in 13, therefore we put a 

Quest.— 75. What is the difference between long and short divisionl 
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cipher in thfe quotient, (Art 70. Obs.,) and bring down 
the next figure. Then, 21 in 134, 6 times, and 8 remain* 
der. Write the 8 orer the divisor, and annex it to the 
quotient. ^( Art. 71.) 

T6. After the first quotient figure is obtained, for each \ 
figure of the divuiend which is br&ught dqwn^ either a sig- , 
nyicant figure or a cipher must be put in the quotient , 

12. Divide 345 by 15. "Ans. 23. U 

13. Divide 5378 by 25. Arts. 215^^. 

14. Divide 7840 by 32. 15. Divide 59690 by 45. 
16. Divide 81229 by 67. 17. Divide 99435 by 81. 

18. How many times is 131 contained in 18602 ? 

Ans. 142. 

Obs. When the divisor is not contained in the first two figures of 
the dividend, find how many times it is contained in the first three ; 
and, generally, find how many times it is contained in the fewett fig- 
ures which will contain it, and proceed as before* 

19. How many times is 93 contained in 100469 ? 

20. How many times is 156 contained in 140672? 

7 T • Prom the preceding principles we derive the fol- 
lowing 

RULE FOR LONG DIVISION. 

Begin an the lefi of the dividend, find how many times 
the divisor is contained in the fewest figures that wHl con-' 
tain it, and place the quotient figure on the right cf the 
dividend with a curve line between them. Then midtiply the 
divisor by this figure and su^blrad the product from the fig- 
ures divided ; to the right of the remainder bring down the 
next figure of the dividend and divide this number as before. 
Proceed in this manner tUl all the figures of the dividend are 
divided. 

When there is a remainder after dividing the last figure, 
Wiiie il over the divisor and annex it to the quotient, as in 
short division. (Art. 71.) 

(iUEST. — 76. What is placed in the quotient, on bringing down each 
figure of the dividend ? 06s. When the divisor is not contained in 
the first rwo figures of the dividend, what is to be done 1 77. What is 
the rule for long division ? 

8 
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Obs. When the divisor contaizis but on< figure, the operation by 
^wrt Division is the most expeditious, and should therefore be prac- 
ticed ; but when the divisor contains ttpo or mort figures, it will ge- 
nerally be the most convenient to divide by Long Dinsioru 

EXAMPLES FOIL PRACTICE. 

1. If a man travel at the rate of 8 mjles an hour, how 
long will it take him to travel 192 miles? 

2. How many yards of broadcloth, at 9 dollars a yard, 
can be bought for 324 dollars ? 

3. A farmer bought a lot of young cattle, at 11 dollars 
per head, and paid 473 dollars for them : how many did 
he buy? 

4. How many tons of coal, at 7 dollars a ton, can be 
bought for 756 dollars ? 

5. At 12 dollars a month, how long will it take a man 
to earn 156 dollars? 

6. In one day there are 24 hours : how many days are 
there in 480 hours ? 

7. A man traveled 215 miles in 21 hours : how many 
miles did he travel per hour ? 

8. At 16 dollars a ton, how many tons of hay can be" 
bought for 176 dollars? 

9. How many casks of wine, at 25 dollars a cask, can 
be bought for 275 dollars? 

1 0. The ship George Washington was 25 days in cross- 
ing the Atlantic Ocean, a distance of 3000 miles. How 
many miles did the ship sail per day ? 

11. The steamer Great Western crossed it in 15 days. 
How many miles did she sail per day ? 

12. The steamer Caledonia crossed it in 12 days. How 
many miles did she sail per day? 

13. If a man can earn 32 dollars a month, how long 
will it take him to earn 420 dollars ? 

14. If 63 gallons make a hogshead, how many hogs- 
heads will 1260 gallons make? 

15. If a ship can sail 264 miles per day, how far can 
she sail in an hour ? 

Quest.— 06»» When should short division be used? When long 
division ? 
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16. How many times 12 in 172, and how many over? 

17. How many times 15 in 630, and how many over? 

18. How many times 22 in 865, and how many over? 

19. 1236 is how many times 17, and how many over ? 

20. 7652 is how many times 13, and how many over ? 

21. 3061 is how many times 125, and how many over? 

22. 1 86 1 is how many times 23 1, and how many over ? 

23. 8 times 256 is how many times 9 ? 

24. 12 times 157 is how many times 7 ? 

25. 15 times 2251 is how many times 12? 

26. 19 times 136 is how many times 75 ? 

27. 63 times 102 is how many times 37 ? 

28. 78 times 276 is how many times 136? 

29. 1 15 times 321 is how many times 95? 

30. 144 times 137 is how many times 312? 

CONTRACTIONS IN DIVISION. 

77 • a. The operations in division, as well as in mul- 
tiplication, may oTten be shortened by a careful attention 
to the application of the preceding principles. 

Case 1.-—Whe7i ih-e divisor is a composite number, 

Ex. 1. A gentleman divided 168 oranges equally 
among 14 grandchildren who belonged to 2 families, 
each family containing 7 children : how many oranges dia 
he give to each child ? 

Suggestion. — First find how many each family received, 
then how many each child received. 

If 2 families receive 168 oranges, 1 fami- ^ 

ly will receive as many oranges, as 2 is ^^^^ ^^' 

contained times in 168, viz: 84. But there 2|168 

are 7 children in each family. If then 7 7)84 

children receive 84 oranges, 1 child will ""Tq a 
receive as many, as 7 is contained times in 
84, viz : 12. tie therefore gave 12 oranges to each child* 

NoTR. — This operation is exactly the reverse of that in Ex. 1. 
Art. .55. The ;livi.sor 14 being a composite number, we divide first 
by one of its? factors, and the quotient thus found by the other. The 
final result woufd have been the same, if w^e had divided by 7 first, 
then by 3. Hence, 
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7Sm To divide by a composite number. 

Divide the dividend by one of the factors of the divisof^ 
and the quotient thus obtained by the other factor. The lad 
quotient w%U be the answer required. 

To find the tine remainder, should there be any. 

Multiply the last remahider by the first divisor, and to the 
product add the first remainder. 

Obs. 1. If the divisor can be resolved into more than two factorS) 
we may divide by them succes»|i^ely, as above. 

2. To find the true remainder when more than two factors are em- 
ployed, multiply each remainder by aU the preceding ditisorSj and 
to the sum of the products add the nrst remainder. 

2. Divide 465 by 35. 

Operation ^ ^^^ remainder, 

•^v^gc * 7 first divisor. 

5l66-3 rem. ^ C'^rem. added. 

13-1 rem. ^^ ^^^^ ^^^ ^^ ^3^^ 

3. A teacher having 35 scholars arranged in 4 equal 
classes, wishes to distribute 2 16 pears among them equally . 
how many can he give to each scholar? 

4. How many cows, at 27 dollars a head, can be boughl 
for 945 dollars ? 

5. How many times; is 64 contained in 453? 

6. How many times is^2 contained in 237 ? 

Case II.— When the divisor is 1 with ciphers annexed 
to it. 

7 9. It has been shown that annexing a cipher to a 
number, increases its value ten times, or multiplies it by 
10. (Art, 58.) Reversing this process ; that is, remo- 
ving a cipher from the right hand of a number, will evi- 
dently diminish its value ten times, or divide it by 10 ; for, 

Quest. — 73. How proceed when the divisor iaa compos -c numhor? 
How find the true remainder? Ohs. How proceed when the divisor 
can hd resolved into mure than two factors ? How find the remainder 
in this case ? 79. What is the effect of annexing a ciplier to a num- 
ber ? What is the efEbct of removing a cipher from the right of a 
number ? 
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each figure in the number is thus restored to its original 
place, and consequently to its original value. Thus, an- 
nexing a cipher to 1,2, it becomes 120, which is the same 
as 12x10. On the other hand, removing the cipher from 
120, it becomes 12, which is the same as 120-*- 10. 

In the same manner it may be shown, that removing 
two ciphers from the right of a number, divides it by 100; 
removing three, divides it by 1000 ; removing /owr,- di- 
vides it by 10000, &c. Hence, 

80. To divide by 10, 100, 1000, &c. 

Cut off as many figures from the right hand of the divir 
derul as there are ciphers m the divisor. The remaining 
figures (if the dividend wiU bethe^qicotienij and those cut cff 
the remainder, 

7. How many times is 10 contained in 120? 

Arvs, 12. 

8. In one dime there are 10 cents: how many dimes 
are there in 100 cents? In 250 cents? In 380 cents? 

9. In one dollar there are 100 cents : how many dol- 
lars are there in 6500 cents? In 76500 cents? In 
432000 cents? 

10. Divide 67500a by 10000. 

Ans, 67 and 5000 rem. 

11. Divide 44360791 by 1000000. 

12. Divide 82367180309 by 10000000. 

Case III. — When the divisor has ciphers on the right. ^ 

13. How many acres of land, at 20 dollars per acre, 
can you buy for 645 dollars ? 

Analysis. — The divisor 20 ig a composite number, the 
factors of which are 2 and 10. (Art. 55. Obs. 1.) We 
may, therefore, divide first by one factor, and the quo- 
tient thence arising by the other. (Art. 78.) Now 
cutting off the right hand figure of the dividend, divides 
it by 10 ; (Art. 80 ;) consequently, dividing the remaining 



Quest. — 80. How proceed when the divisor is 10, 100, 1000, &c. 
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figures of the dividend by 2, the other factor of the di- 
visor, will give the true quotient. 

rig^^' Cut off the cipher on the right of the 

fjper ton. divisor ; also cut off the right hand figure 

2|0)64|5 of the dividend ; then divide the 64 by 

""" 2. The 5 which we cut off, is the re- 

. 32-5 rem. mainder. Ans. 32^^ acres. Hence, 

81. When there are ciphers on the right hand of the 
divisor. 

CiU off the ciphers ; also cut off (is many figures from 
the right of the dividend. Then divide the other figures 
of the dividend by the significant figures of the d^sor^ 
and annex the figures cut off from the dividend to the re- 
mainder. 

14. How many horses, at 80 dollars apiece, can you 
buy for 640 dollars % 

15. How many barrels will 6800 pounds of beef make, 
allowing 200 pounds to the barrel? 

16. How many regiments of 4000 each, can be formed 
from 840000? 

17. Divide 143900 by 2100. 

18. Divide 4314670 by 24000. 

8 1 • a. The four preceding rules, viz f Addition^ Svh- 
traction^ Multiplication, and Division^ are usually called 
the Fundamental Rules of Arithmetic, because they are 
the foundation or basis of all arithmetical calculations. 

GENERAL PRINCIPLES IN DIVISION. 

82« From the nature of division, it is evident, that the 
value of the quotient depends both on the divisor and the 
dividend. ^ 

If a given divisor is contained in a given dividend a 

Quest. — 81. When there are ciphers on the right of the divisor, how 
proceed ? What is to be done with figures cut oflf from the dividend ! 
81. a. What are the four preceding rules called ? Why ? 82. Upon 
what does the value of the quotient depend I 
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certain number of times, the same dirisor will obviously 

be contained, 

In double that dividend, tiffice as many times ; 

In three times that dividend, thrice as many times, &c 

Thus, 4 is contained in 12, 3 times ; in 2 times 12 or 

24, 4 is contained 6 times ; (i. e. twice 3 times ;) in 3 

times 12 or 36, 4 is contained 9 times : (i- e. tfajice 3 

tidies;) &c. Hence, 

83* If the divisor remains the same, multiplying the 
dividend by any number, is in ^ect multiplying the quolieni 
by that ntimber. 

Again, if a given divisor is contained in a giren divi- 
dend a certain number of times, the same divisor is con- 
tained, 

In half that dividend, half 2^ many times ; 

In a third of that dividend, a third as many times, &c. 

Thus, 4 is contained in 24, 6 times ; in 24-i-2 or 12, 
(half of 24,) 4 is contained 3 times ; (i. e. half of 6 times ;) 
in 24-*-3 or 8, (a third of 24,) 4 is contained 2 times ; 
(i. e. a third of 6 times ;) &c. Hence, 

84. If the. divisor remains the same, dividing the divi- 
dend by any number, is in effect dividing the quotient by thai 
number. 

If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Twice that divisor is contained only half as many times ; > 

Three times that divisor, a third as many times, &c. 

Thus, .2 is contained in 12, 6 times; 2 times 2 or 4, is 
contained in 12, 3 times; (i. e. half of 6 times ;) 3 times 
2 or 6, is contained in 12, 2 times ; (i. e. a &ird of 6 
times ;)»&c. Hence, 

85« If the dividend remains the same, multiplying the 
divisor by any number, is in effect dividing the quotient by 
that number. 

Quest.— 83. If the divisor remains the same, what effect has it on 
the quotient to multiply the dividend \ 84. What is the effect of divi- 
ding the dividend by any given number ? 85. If the dividend remains 
tibe same, what is the enect of multiplying the divisor by any given 
number? 
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If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 
HalfihsLt divisor is contained tvnce as many times ; 
A third of that divisor, three times as many times, &c. 

Thus, 6 is contained in 24, 4 times : 6-^2 or 3, (half 
of 6,) is contained in 24, 8 times ; (i. e. twice 4 times ;) 
6-f-3 or 2, (a third of 6,) is contained in 24, 12 times ; (i. e. 
three times 4 times ;) &c. Hence, 

809 If the dividend remains the same^ dividing the di- 
visor by any number ^ is in effect mtdiiplying the qiAotieM by, 
that number. 

8 7 • From the preceding articles, it is evident that any 
given divisor is contained in any given dividend, just as 
many times, as twice that divisor is contained in twice that 
dividend ; three times that divisor in three times that div-* 
idend, &>c. 

Conversely, any given divisor is contained in any given 
dividend just as many times, as half that divisor is con- 
tained in A^/*that dividend ; a third of that divisor, in a 
third of that dividend, &c. 

Thus, 4 is contained in 12, 3 times; 

2 times 4 is contained in 2 times 12, 3 times ; 

3 times 4 is contained in 3 times 12, 3 times, &c. 

Again, 6 is containied in 24, 4 times ; 
6-4-2 is contained in 24-*-2, 4 times ; 
6-1-3 is contained in 24-*-3, 4 times, &c. Hence, 

88« If the divisor and dividend are both multiplied^ 
or both divided by the same number , the quotient toiU not be 
altered. 

89. If any given numher is multiplied and the product 
divided by the same number^ its value toiU not be altered, 
Thus, 12x5=60; and 60-f-5=12, the given number. 

Quest.— 86. What of dividing the divisor ? 88. What is the eflfect 
upon the quotient if the divisor and dividend are bo^ multiplied or 
both divided by the same number ? 89. What is the effect of multi- 
jalj^g and dividing any given number by the same number ? 
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90« We hare seen that division is finding a quotient, 
wliich nttiltiplied into the divisor will produce die divi- 
dend. (Art. 65.) If, therefore, the dividend is resolved 
into two such factors that one of them is the divisor, the 
other factor will, of course, be th^ quotient. Suppose, for 
example, 42 is divided by 6. Now the factors of 42 are 
6 and 7, the first of which being the divisor, the other 
must be the quotient. Therefore, 

Canceling a factor of any number^ divides the number by 
^uU factor. Hence, 

91. When the dividend is the product cf two or more 
factors J ojte of, which is the same as the divisor j the division 
may be performed by canceling that fo/dor in tha divisor 
and dividend. (Art. 88.) 

Note. — ^The term caned, means to erase or reject, 

21. Divide the product of 19 into 25 by 19. 
Comnion Method. 

19 

2g By Cancelation. 

^ a:*)£0X25 

3Q 25 Ans, 

tnvT7K/oi5 A Cancel the factor 19, which is com- 

l\j)475l^& Ans. ^^^ ^^^ ^^ ^^^ ^.^^j^ ^^^ dividend, 

Z— and 25, the other factor of the dividend, 

95 is the quotient. (Art 90.) 

yo 

22rbivide 85x31 by 85. Ans. 31. 

23. Divide 76x58 by 68. 

24. Divide 75x40 by 40. 

25. Divide 63x28 by 7. 

Afudysis. — 28=4x7. -We may therefore contract flie 
division by canceling the 7, which is a factor both of the 
dividend and the divisor. (Arts. 88, 90.) 

Quest.— 90. What is the effect of canceling a fector of any number ? 
NaU. What is meant by the tenn cancel ? 91. When the divisor is a 
factor of ihe dividend, how may the division be performed ? 
♦ Bilk's Ari^metical Collections, London, 1764. 
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Operation. 
;J)63x4xJf The product of 63x4, the other factors of 

252 Ans. ^® dividend, is the answer required. 

26. In 32 times 84, how many times 8 ? Ans. 336. ' 

27. In 35 times 95, how many times 71 

28. In 48 times 133, how many times 8 ? 

29. In 96 times 156, how many times 12? 

30. Divide 168x2x7 by 7x3. 

Operatum. 

^X3 )168x2x !^ We cancel the factor 7, which is com- 

3)336 mon to the divisor and dividend, thefn 

\12^ Ans. ^vide the product of 168 into 2 by 3. 

31. Divide the product of 8, 6, and 12 by the product 
of2, 6, and8. 

Solution.— fxiX$)$XQX^U=Q' Ans, 

Note. — ^We cancel the factors 2, 6 and 8 in the divisor, and the 12 
and 8 in the dividend. Canceling the same or equal factors, both in 
the divisor and dividend, is dividing them both by the same number, 
and consequently does not affect the quotient. (Arts. 83, 90.) Hence^ 

91* a. When the divisor and dividend have fadtrrs 
common to both, the division may be performed by canceling 
the common factors, and then dividing those that are left as 
before. 

32. Divide the product of 7, 9, 15, and 8 by the pro- 
duct of 5, 7, and 8. 

33. ' Divide the product of 6, 3, 7, and 4 by the product 
of 12, and 6. 

34? Divide the product of 2, 28, and 15 by 30. 
35. Divide the product of 5, 6, and 56 by 7x8. 

92. The method of contracting arithmetical opera- 
tions, by rejecting equal factors, is called Cancelation. It 
applies with great advantage to that class of examples and 
problems which involve both" multiplication and division ; 
that is, when the product of two or more numbers is to be 
divided by another number, or by the product of two or 
more numbers. 

A'bU. — ^Its further developmexits and application may be seen in re- 
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daction of compound fractions to simple ones; in multiplicatian and 
division of fractions ; in simple and compound proportion, &c., &c. 

GREATEST COMMON DIVISOR. 

92. o. A Common Divisor of two or more numbers, i^ 
a number which will divide them without a remainder. 
Thus, 2 is a common divisor of 4, 6, 8, 12, 16. 

93. The Greatest Comnion Divisor of two or more 
numbers, is the greatest number which will divide them 
without a remainder. Thus, 6 is the greatest common 
divisor of 12, 18, and 24. . 

Obs. 1. One number is said to be a Tueasure of another, when the 
former is contained in the latter any number of times without a re- 
mainder. Hence, a Com. divisor is often called a Common Measure. 

2. It will be seen that a common divisor of two or more numbers, is 
simply a factor which is common to those numbers, and the greatest . 
common divisor is the greatest factor common to them. Hence, 

94. To find a common divisor of two or more num- 
bers. 

Resolve each number into two or more factors^ one of which 
shall be camirnon to all the given numbers. 

Ex. 1. Find a common divisor of 8, 10, and 12. 

Analysis. — 8 may be resolved into the factors 2 and 4 ; 
that is, 8=2x4 ; 10=2x5; and 12=2x6. Now the fac- 
tor 2 is common to each number and ^ is therefore a com- 
mon divisor of them. 

2. Find a common divisor of 9, 15, 18, and 24. 

Obs. The following facts may assist the learner in finding common 
divisors : 

1. Any number ending in 0, or an even number, as 2, 4, 6, &c. 
nww be divided by 2. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided hy 10. 

4. When the two right hand figures. are divisible by 4, the whole 
number may by divided by 4. 

3. Find a conm:ion divisor of 1 6, 20, and 36. 

Quest. — 92. a. What is a common divisor of two or more numbers ? 
93. What is the greatest common divisor of two or more numbers ? 
Obt. "When is one number said to be a measure of another 1 What 
is a common divisor sometimes called ? 94. How do you find a c<Hn . 
mon divisor of two or more numbers 1 
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4. Find a common divisor of 35, 50, 75, and 80. 
6. Find a common divisor of 148 and 184. 

6. Find a common divisor of 126 and 4653. 

95» No two numbers can have a common, divigpr 
greater than a unit, unless they have a common factor. 
Thus,%the factors of 8 are 2 and 4 ; the factors of 15 are 
3 and 6 j hence, 8 and 15 have no common divisor. 

96* To find the greaieU common, divisor of two num- 
bers. 

Divide the greater number by the less; then the prece- 
ding dhisor by the last remairider, and so on, 4ill nothing 
remains. The last divisor toill be the greatest common di- 
visor. 

7. What is the greatest common divisor 'of 70 and 84? 

Operation. Dividing 84 by 70, the remainder is 14 ; 

70)84(1 then dividing 70 (the preceding divisor) 

70 by 14, (the last remainder,) nothing re- 

'14)70(5 mains. Hence, 14 the last divisor, is the 

70 greatest common divisor. 

8. What is the greatest common divisor of 63 and 147 ? 

9. What is the greatest common divisor of 91 and 117? 

10. What is the greatest common divisor of 247 and 
323 ? 

1 1. What is the greatest common divisor of 285 and 
465? 

12. What is the greatest common divisor of 2145 and 
3471? 

97» To find the greatest common divisor of more 
than two numbers. 

First find the greats common divisor of any two of 
them; then, that ^ the common divisor thus obtained and 
cf another given number, and so on through all the given 

QuKST. — ^95. If two nnmbers have not a common factor, what is true 
fts to a common UlTisor 1 96. How find the greatest common divisor 
of two numbers ? 97. Of more than two v 
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numbers. The last common divisor foundj toiU be the one re- 
qnirecL 

13. What is the greatest common divisor of 63, 105, 
and 140? Ans,7. 

Suggestion. — Find tlie greatest common divisor of 63 
and 105, which is 21. Then, that of 21 and 140. 

14. What is the greatest common divisor of 16, 24, 
and 100? 

15. What is the greatest common divisor of 492, 744, 
and 1044? 

LEAST COMMON MULTIPLE. 

98. One number is said to be a muUiple of another, 
when the former can be divided by the latter without a 
remainder. Thus, 4 is a multiple of 2; 10 is a mul- 
tiple of 5. 

Obs. a nmUiple is therefore a composite number, and the ilom- 
ber thus contained in it, is always one of its Victors. 

99« A common multiple of two or more numbers, Is 
a number which can be divided by each of them without 
a remainder. Thus, 12 is a common muhiple of 2, 3, 
and 4 ; 15 is a common multiple of 3 and 5. 

Obs. a common multiple is also a composite number,- of which 
each of the given numbers must be a factor i otherwise it could not 
be divided by them. 

100. TYiQ' c&rdinued product of two or more given 
numbers, will always form a common multiple of those 
numbers. 

The same numbers, therefore, may have an unlimited 
number of common multiples ; for, multiplying their con- 
tinued product by any number, will form a new common 
umltiple. (Art. 99. Obs.) 



Quest.— 98. What is a multiple of a number? Obs. What kind 
of a number is a multiple? 99. What is a common multiple t Obt. 
What kind of a number is a common multiple ? 100. How may a 
common multiple of two or more numbers be found ? How many «om- 
raon multi^des may there be of any given numbers ! 
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101« The least common mvUvpU of two or more num- 
bers, is the least number which can be divided by each 
of therpL without a remainder. Thus, 12 is the least com- 
mon multiple of 4 and 6, for it is the least number whicfe 
can be exactly divided by them. 

15. Find the least common multiple of 6 and 10. 

Analysis. — 6=2x3 ; and 10=2x5. Now it is evident 
that the number required must contain all the different 
factors which are in each of the given numbers ; other- 
wise it will not be a commxm multiple of them. (Art. 99. 
Obs.) The continued product of the factors 2x3x2x 
5=60, is exactly divisible by 6 and 10, but it will be seen 
that 60 is twice as large as is necessary to be a common 
multiple of them. We also perceive that the factor 2 is 
common to both the given numbers ; hence it is that the 
continued product is twice too large. If, therefore, we 
' retain this factor only once^ the continued product of 2x3x 
6=30, which is the smallest number that is exactly di- 
visible by 6 and 10, and is therefore the least j^mmon 
multiple of them. 

Operation, ^® divide both numbers by 2. ' This 

gxQ " 10 resolves them into factors, and the divisor 

^ and quotients contain all the different fac- 

3 " 5 tors found in each of the given numbers 
2x3x5=30 Qj^ce^ and only once. Then we multiply the 
divisor and quotients together and the product is 30, which 
is the least conmion multiple required. Hence, 

102« To find the least common multiple of two or 
/ more numbers. 

Write the given numbers in a line with two points be- 
tween them. Diinde by the smallest nun^^ which wiU di- 
vide any two or more of them withovi'^a remainder, and sei 
the quotients and the numbers not divided in a line beUno. 
Divide this line and set down the results as before; thus 

Quest. — 101. What is the least common multiple of two or more 
niunbera ? 102. How is the least common multiple of two or more 
numbers found ? 
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c^ainue the operation till there a/re no two numbers ^hick 
<»n he divided by any number greaier than 1. The contin- 
ued product of the divisors into the numbers in the last Unej 
will be the least common multiple required. 

16. Find the least common multiple of 6^ 8, and 12. 

Tirst Operation, Second Operation. 

2) 6 " 8 " 12 6) 6 /^ 8 " 12 

2) 3 f' i " 6 2)1 I' ^ " 2 ( 

\ 3 )3 f' 2 'f 3 " 1 ^^ 4 ^^ 1 

1 " 2 " i Now 6x2x4=48. 

2X2X3X2=24 Ans, 

Oss. 1. In the first operation, we divide by the smallest num- 
berg which will divide wiy two of the given numbers without a re- 
mainder, and the product of the divisors, and the numbers in the last 
line, b 34, which is the answer re(juiredr ^ 

In the second operation, we divide by 6, then by 2. But 6 is not 
the smallest number that will exactly divide two of the given num- 
bers, and the continued product of the divisors into the figures in the 
last line is 48, which is not the least common multiple. Hence, 

2. We must divide, in all cases, by the smallest number that will 
divide any two of the given numbers exactly ; otherwise, the diviior 
may contain a factor common to it and some one of the quotients, or. 
undivided numbers in the last line, and consequently the continued 
product of them will be too large for the least common multiple. Thus 
m the 2d operation, the 6 and 4 contain a common factor 2, which 
must be rejected from them, in order that the product of the divison 
and quotients may be the least common multiple. 

17. Find the least common multiple of 4, 9, and 12. 

18. Find the least common multiple of 16, 12, and 24. 

19. Find the least common multiple of 15, 9, 6, and 5. 

20. Find the least common multiple of 10, d, 18, 15. 

21. Find the least common multiple of 24, 16, 15, 20. 

22. Find the least common multiple of 25, 60, 72, 35. 

23. Find the least common multiple of 63, 12, 84, 72. 

24. Find the least common multiple of 54, 81, 14, 63. 

25. Find the least common multiple of 12, 72, 36, 144. 



Quest.— 06». Why do you divide by the smallest number that will 
divide two or more without a remainder I 
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SECTION VI. 

FRACTIONS. 

MENTAL EXERC|[SE8. 

Aet. 103« When a number or thing is divided into 
two equal parts, one of these parts is called one half. If 
the number or thing is divided into three eqiud parts, one 
of the parts is called one third ; if it is divided into four 
equal parts, one of the parts is called one fourth^ or one 
quarter ; two of the parts, tivo fourths; three, three fourths ; 
if divided into five equal parts, the parts are called fifths; 
if into six c^ftto/ parts, sixths; if into ten^ tenths ; if into a 
hundred, h^tndredthsj &c. That is, 

When a number or thing is divided into equal parts, the 
parts always take their Ttame from the number of parts into 
which the thing or number is divided. 

104* The value of one of these equal parts mani- 
festly depends upon the number of parts into which the 
given number or thing is divided. Thus, if an orange is 
successively divided into 2, 3, 4, 5, 6, &c., equal parts, the 
thirds will be less than the halves ; the fourths, than the 
thirds ; the fifths, than the fourths, &c. 

Ex. 1. What is one half of 2 cents? Of 4 cents ? 6 ? 
8? 16? 18? 20? 24? 30? 40? 50? 60? 70? 80? 100? 
2. What is one third of 6 cents ? Of 9 ? 12 ? 15 ? 



Quest. — 103. What is meant by one half ? How many halves make 
a whole one ? What is meant by oiie third ? How many thirds make 
h whole one 1 What is meant by a fourth ? 3 fourths ? What are 
foartlis sometimefl called? How many fourths make a whole one? 
What is meant by fifths ? By sixths ? Eighths ? How many sevenths 
make a whole one ! How many tenths ? What is meant by twenti- 
eths ? By hundredths ? When a numbQr or thing is divided into equal 
parts, from what do the parts take their name ? 104. Upon what does 
the value of one of these equal parts depend ? Which is the mater, a 
half or a third 1 A sixth or a fourth ? A seventh or a tenth T 
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Obs. a half of any number, it will be perceived, vi eqnal to as manj 
units, as 2 is contained times in that number; a Aird of a number 18 
equal to as many units, as 3 is contained times in the given number; 
Vijburlh is equal to as many, as 4 is contained in it, &c. 

3. What is a third of 12? Of 15? 18? 21? 24?27t 
30? 36? 39? 45? 60? 

4. What is a fourth of 8 dollars? Of 12? 16? 20? 
24? 28? 32? 36? 40? 44? 48? 

5. What is a fifth of 5 ? 10? 15? 20? 25? 30? 35? 
40? 45? 50? 557 60? 100? 

6. What is a sixth of 12? 18? 24? 36? 30? 48? 60? 
54? 42? 72? 

7. What is a seventh of 14? 28? 35? 21? 42? 56? 
49? 63? 

8. What is an eighth of 16? 24? 40? 32? 64? 48? 
56? 72? 88? 

9. What is a ninth of 9? 18? 36? 27? 45? 54? 72? 
63? 81? 99? 

10. What is a tenth of 20 ? 40? 60 ? 50 ? 30 ? 100 ? 
90? 120? 

1 1 . What part of 2 is 1 ? Ans. One half 

12. What part of 3 is 1 ? Of 4? 5? 7? 10? 15? 19? 
37? 200? 

13. What part of 3 is 2? 

Suggestion. — Since 1 is 1 third part of 3, 2 must be two 
times the third part of 3, or two thirds of 3. "* 

14. What part of 5 is 2? is 3? is 4? is 5? is 6? is 
8? is9? 

15. What part of 8 is 3? is 7? is 6? is 9? is 8? 12? 
15? 

16. What part of 17 is 5? 8? 9? 13? 15? 16? 20? 

17. What part of 100 is 13 ? 29? 63? 75? 92? 

18. If 1 half an orange cost 2 cents, what will a whole 
orange cost? 

Analysis. — ^If 1 half of an orange cost 2 cents, 2 halves 
or a whole orange, will cost twice as much ; and 2 times 
2 cents are 4 cents. Ans. 4 cents. 
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19. If 1 third of a pie cost 4 cents, what will 2 thirds 
cost ? What will a whole pie cost ? 

20. If 1 fourth of a pound of ginger cost 3 cents, what 
will 2 fourths of a pound cost ? 3 fourths ? What will a 
whole pound cost ? 

21. If 1 eighth of a yard of cloth cost 2 shillings, what 
will 3 eighths cost? 5 eighths? 7 eighths? What will a 
whole yard cost ? 

22. If 1 third of a barrel of flour cost 3 dollars, how 
much will a whole betrrel cost ? How much will 5 bar- 
rels cost ? 8 barrels ? 

23. If 1 sixth of a hogshead of molasses cost 5 dollars, 
what will be the cost of a hogshead ? Of 4 hogsheads ? 
Of 10 hogsheads? 

24. If 1 pound of sugar cost 12 cents, what will 1 half 
a pound cost ? 

Sicgges^ioTi. — ^If 1 pound cost 12 cents, it is plain that 
1 half of a pound will cost 1 half of 12 cents ; and 1. half 
of 12 cents is 6 cents. Ans. 6 cents. 

25. If one yard of ribbon cost 15 cents, how much will 

1 third of a yard cost ? 

26. If one pound of tea cost 4 shillings, how much 
will 1 fourth 'of a pound cost ? How much will 2 fourths 
cost^ 

27. If a ton of hay cost 15 dollars, how much Avill 1 
fifth of a ton cost ? How much 2 fifths ? 3 fifths ? 

28. What will 1 tenth of an acre of land cost, at 30 dol- 
lars per acre? 2 tenths? 6 tenths? 

29. What will 1 eighth of a ton of iron cost, at 48 dol- 
lars per ton ? 3 eighths ? 5 eighths ? 7 eighths ? 

30. If 1 bushel of corn cost 1 half a dollar, what will 

2 bushels cost ? 4 bushels ? 

Suggestion. — If 1 bushel cost 1 half a dollar, 2 bushels 
will cost twice as much. 2 times 1 half are 2 halves, or 
a whole dollar. 4 bushels will cost 4 times 1 half or 2 
whole dollars. 

31. If one man eats 1 half of a loaf of bread at a meal 
how many loaves will 3 men eat ? 
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32. How many whole ones"are 4 halves equal to? 5 

halves ? 6 halves % 8 halves % 9 halves ? 

33. If I burn 1 third of a ton of coal iu a week, how 
much shall I burn in 3 weeks ? 4 weeks ? 6 weeks ? 10 
weeks? 12 weeks? 

34. How many whole ones in 4 thirds, and how many 
ovfer % In 6 thirds ? 8 thirds ? 1 1 thirds ? 14 thirds % 

35. If a horse eat 1 fourth of a bushel of oats a day, 
how many will he eat in 6 days? In 8 ? In 10 ? In 12 1 

36. If a boy can saw 1 eighth of a cord of wood in a 
day, how much can he saw in 6 days? In 12 days? In 
15 days? In 24 days? 

37. If 12 oranges were divided equally among 4 bojrs, 
what 'part of them would each boy receive; and how 
many oranges woi^ld each have ? 

Analysis. — 1 is 1 fourth of 4 ; hence, 1 boy must re- 
ceive 1 fourth part of the oranges. 1 fourth of 12 oran- 
ges is 3 oranges. 

38. A builder employed 6 men to do a job of work, for 
which he gave them 24 dollars : what part of the money 
did 1 man receive ? What part did 2 receive ? What 
part did 3 receive? What part did 4 receive? How 
many dollars did one man receive ? How many did two ? 
Three? Four? 

39. If 5 yards of cloth cost 40 dollars, what part of 
40 dollars will 1 yard cost ? i yards ? 3 yards ? 4 yards ? 
How many dollars will 1 yard cost? 2 yards? 3 yards? 
4 jrards ? 

40. 2 is 1 third of what number ? 

Solution. — If 2 is 1 third of a number, 3 tliirds or the 
whole number, must be 3 times as many. 

Or thus, 2 is a third of 3 times 2 ; and 3 times 2 are 6. 

41. 4 is I fifth of what number? 1 sixth of what num- 
ber? 1 third? 1 eighth? 1 fourth? 1 seventh? 

42. 6 is 1 third of what number ? 1 fourth ? 1 seventh? 
1 tenth? 1 ninth? 1 twelfth? 

43. Sis 1 fourth of what number? 1 sixth? 1 eighth? 
1 eleventh? 1 twelfth? 
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44. 8 18 1 seventh of what number 1 1 sixth? 1 tenth ? 
1 ninth ? 1 twelfth ? 

45. 4 is 2 thirds of what number 1 

Suggestion. — First find 1 third. Now if 4 is 2 thirds, 
1 third is 1 half of 4, which is 2 ; and 3 thirds is 3 times 
2, or 6. Ans. 6. 

46. 9 is 3 fourths of what number 1 
4i7, 8 is 4 fifths of what number ? 

48. 16 is 4 ninths of what number % 

49. 20 is 5 eighths of what number? 

50. 32 is 8 twelfths of what number ? 

105* When a number or thing is divided into equal 
parts, as halves, thirds, fourths, &c., these parts are called 
Fractions. 

A whole number is called an Integer, 

106* Fractions are divided into two classes, Com- 
mon and Dedmal, (For the illustration of Decimal Frac- 
tions, see Section VIII.) 

107. Common Fractions are expressed by two num- 
bers, one placed over the other, with a line between them. 
One half is written thus i ; one third, -J- ; one fourth, J ; 
nine tenths, ^^ ; thirteen forty-fifths, Jf , A-c. 

*The number below the line is called the denominalor^ 
and shows into how many parts the number or thing is 
divided. 

The number above the line is called the numeraJtor, and 
shows how many parts are expressed by the fraction. 
Thus in the fraction f , the denominator 3, shows that the 
number is divided into three equal parts; the numerator 
2, shows that two of those parts are expressed by the 
the fraction. 

The denominator and numerator together, are called 
the terms of the fraction. 

Quest.— 105. What are fractions? What ia an integer ? 106. Of 
how many kinds are fractions ? 107. How are common fractions ex- 
pressed ? What is the number below the line called \ What does it 
show ? What is the number above the line called ? What does it show ! 
What are the denominator and numerator, taken together, called ? 
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Obs. 1. The term /roc/ion is of Latin origio, and signifies &roJ(r- 
eli, or ieparafed into parts. Hence fractions are sometimes called 
broken numbers. 

2. Common fractions are often called vulgar fractions. This term, 
however, is very properly falling into disuse. 

'i. The number below the line is called the der^xyminator^ because 
it gives the naine or denomination to the fraction ; as, halves, thirds, 
fifths, &c. P- 

The number above the line is called the nu7n«ra/or, because it num* 
bers the parts, or shows how many parts are expressed by the fraction. 

108* A proper fraction is a fraction whose numer- 
ator is less than its denominator ; as, |^, |, |. 

An improper fraction is one whose numerator is equal 
to, or greater than its denominator ; as, f , f . 

A mixed number is a whole number and a fraction ex- 
pressed together ; as, 43, 25j-J- 

A sim^ fraction is a fraction which has but one nu- 
merator and one denominator, and may be proper, or 
^improper ; as, f . f . 

A compound fraction is a fraction of a fraction ; as, ^ of 

A complex fraction is one which has a fraction in its 

2i 4_ 2i 

' 5 ' 5i 8f 



numerator or denominator, or in both; 



109. Fractions, it will be seen, both from the defiiu- 
tion and the mode of expressing them, arise from division, 
and may be regarded as expressions of unexeculed divis- 
ion, the numerator answering to the dividend, and the 
denominator to the divisor. (Arts. 67, 105.) Hence, 

110* The value of the fraction is the quotient of the 
numerator divided by the denominator. Thus the value 
of f is tico r of ^ is one ; oi^i% one third ; &c. Hence, 



Quest. — Obg. What is the meaning of the term Action ? What 
are common fractions sometimes called ? Why is the lower number 
called tl e denominator ? Why is the ilpnor one called the numerator ? 
JO-J. Wlal is a proper fraction? An improper fraction? A mixed 
number ? A simple fraction ? A corapoiiii.l fraction ? A complex 
fraction ! 109. From what do fractions arise ? 110. What is the val- 
ue of 8 fraction? 
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111. If the denominator remains the same, mvUiplying 
the numerator by any number, multiplies the value of the 
fraction by thai number. For, the numerator and denom- 
inator answer to the dividend and divisor; therefore, 
muhiplying the numerator is the same as muhiplying the 
dividend. Now muhipljjing the dividend, we have seen, 
muhiplies the quotient, (Art. 83,) which is the same as the 
value of the fraction. (Art. 1 10.) Thus, the value of 
f =2. Multiplying the numerator by 3, the fraction be- 
comes "V-j virhose value is 6, and is the same as 2x3. 

112* Dividing the numeraior by any number, divides 
the value of the fraction by that number. For, dividing the 
dividend divides the quotient (Art. 84.) Thus, f=2. 
Now dividing the numerator by 2, the fraction becomes 
f, whose value is 1, and is the same as 2-i-2. Hence," 

Obs. With a given denominator, the greater the numerator ^ the 
greater will be the value of the fraction. 

113* If the numerator remains the same, multiplying 
the denominator by any number, divides the value of the 
fraction by thai number. For, multiplying the divisor 
divides the quotient. (Art. 85.) Thus, -^=4. Now 
multiplying the denominator by 2, the fraction becomes 
■ff-, whose value is 2, and is the same as 4h-2. 

1 1 4;*. Dividing the denominator by any number, mul- 
tiplies the value of the fraction by that number. For, divi- 
ding the divisor, multiplies the quotient. (Art. 86.) 
Thus, ^=4. Now dividing the denominator by 2, the 
fraction becomes ^, whose value is 8, and is the same as 
4x2. Hence, 

Obs. With a given numerator, the greater the dejShninator, the 
less will be the value of the fraction. ' 



Quest. — 111. What is the effect of multiplying the numerator, while 
the denominator remains the same ? Explain the reason. 112. What 
is the effect of dividing the numerator ? Obs. With a given denomin- 
ator, what is the 6ffect of increasing the numerator ? 113. What ia 
the effect of multiplying the denominator ? Why ? 1 14. What is the 
effect of dividing the denominator ? Why ? 06*. Wi^ a ^ven nu* 
memtor what is the effect of increasing the denominator ? 
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115. It is evident from the preceding articles, that, 
muUiplying the numerator by any number, has the same 
effect on the value of the fraction, as dividing the denomi- 
n^(?r by that number. (Arts. Ill, 114.) 

Dividing the numerator has the same effect, as muUi- 
plying the denomiTiaior. (Arts. 112, 113.) 

116» If the numerator and denominator are both 
multiplied or both divided by the same number, the value 
of the fraction mil n/ot be altered. (Arts. 88, 109.) Thus, 
•^=3. Now if the numerator and denominator are both 
multiplied by 2, the fraction becomes -V^ ; whose value is 
3» If both terms are divided by 2, the fraction becomes 
f , whose- value isf 3 ; that is, ■^-^=^^=3. 

1 1 7 • Since the value of a fraction is the quotient of 
the numerator divided by the denominator, it follows, that 

If the numerator and denominator are equal^ the value 
is a unJU or one. Thus, f =1, -^=1, &c. 

If the numerator is greater than the denominator, the 
value is greater than one. Thus, -$-=2, i=lf . 

If the numerator is kss than the denominator, the 
value is less than one. Thus, -1=1 third of 1, •|-=4 fifths 
of 1. 

118. It will be seen from the preceding exercises, 
that fractions may be added^ subtracted, multiplied, and di- 
vided^ as well as whole numbers. 

Obs. 1. In order to perform these operations, it is often necessary 
to make certain chfto^ in the terms ot the fractions. 



Quest. — 115. Wliat maybe done to tlie denominator to produce the 
same effect on the value of the fraction, as multiplying: the numerator 
by any given number ? What, to produce the same effect as dividing 
the numerator by any given number ? 116. What is the effect if the 
numerator and denominator n re both multiplied, or both divided by tlie 
same number ? 117. When the numerator and denominator are equal, 
what is the value oi the fraction ? When the numerator is the larger 
what ? Wlien smaller, wliat ? 
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2. It is evident that any changes may be made m the terms of a 
fraction, which do not alter the quotient of the numerator divided 
by the denominator; for, if the quotient is not altered, the val- 
ue remains the same. (Art. 1 10.) Thus, the terms of the fraction 
^ may be changed into -ji, A, Jua.. «c., without altering its value ; foJ 
in each case the quotient of the numerator divided by the denomin< 
ator is 2. Hence, for any given fraction, we may substitute ainy 
other fraction, which will give the same quotient. 

REDUCTION OP FRACTIONS. 

119* The process of changing the terms of a fraction 
into others, without altering its value, is called Reduction 

OF FRACTIONS. 

EXERCISES ton THE SLATE. 
CASE I. 

Ex. 1. Reduce -fy to its lowest terms. 

First Operatim. . ^'f'^"}^ '^f' ^^™%^f 

^ the fraction by 2, it be- 

2)A=t: again, 3)-J=i. ^715. comes f: again, dividing 

both by 3, we obtain -J-, whose terms are the lowest to 

which the given fraction can be reduced. 

Second Opcaium. ^V""! '^"'''^' ^^^^J"^ ^Y % ^eir 
^ greatest common divisor, (Art. 96,) 

^)-\%=j[- Alts. the given fraction will be reduced to 
its lowest terms by a single division. Hence, 

120* To reduce a fraction to its lowest terms. 

Divide the numerator and denominator by any number 
xohich will divide them both vnthmt a refinainder ; and thus 
contiyiue the operation^ till there is no number greater than 1 
that will divide them exactly. 

Or, divide both the numerator and denominator by their 
greatest common divisor ; arid the two quotienis thus arising 
tcill be the lowest terms to which the ffiven fraction can be re- 
duced. (Art. 96.) 



Quest.— Oo«. Wliat changes may "be made in the terms of a frac- 
tion ? 119. What is meant by reductiun of fractions? 120. How is « 
fraction reduced to it» lowest terms ? 
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Obs. 1. A fraction is said to be reduced to its totaiest Urmtf when 
Its numerator and denominator are expressed in the smaUeai num- 
bers possible. 

2. The value of a fraction is not altered by reducing it to its lowest 
terms. (Art. 116.) 

3. When the terms of the fraction are small, the former method will 
generally be found to be the shorter and more convenient; but when 
the terms are large, it is ollen difficult to determine whether the frac- 
tion is in its simplest form, without finding theur greatest common 
divisor 

2. Reduce t%- to its lowest te'rms. Ans. i. 

3. Reduce t\. 4. Reduce f . 
5. Reduce +|, 6. Reduce ff. 
7. Reduce -H-. 8. Reduce -5*. 
9. Reduce-^. 10. Reduce tVr- 

11. Reduce fH- 12. Reduce iff . 

13. Reduce iU- 14. Reduce Hf. 

15. Reduce -ft^. ' 16. Reduce -Hfrfr. 

17. Reduce iftVy. ^ 18. Reduce fHf. 

CASE II. 

19. Reduce -^ to a whole or mixed number. 

Sug^eetUm.-^The object in this example, is to OneratiofU 

find a whole or mixed number, whose value is ^ 

equal to the given fraction. But the value of a 5)17 

fraction is the quotient of the numerator divided ~q q ; 

by the denominator. (Art. 110.) Hence, ^6 -^^^* 

1 8 1 • To reduce an improper fraction to a whole, or 
mixed number. 

Divide the numerator by the denominator^ and the quo- 
tient will be the whole^ or mixed number required. 

20. Reduce -^ to a whole or mixed number. 

Ans. 9|. 



Quest. — Obs. What is meant by lowest terms? Is the value of 
a rracilon altered by reducing it to iis lowest termx ? 121. How is 
an improper fraction reduced to a whole or mixed number I 
10 
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Reduce the following fractions to whole or mixed 
numbers : 

21. Reduce -%*^. 22. Reduce -V-. 

23. Reduce -V-. 24. Reduce-^. 

25. Reduce -H-. 26. Reduce -W- 

27. Reduce W. 28. Reduce -V^. 

29. Reduce ^^. 30. Reduce -W^. 

CASE in. 

31. Reduce the mixed number 15f to au improper 
fraction. 

Operation, 

1 5 A Obs. In 1 there are 4 fourths, and in 15, there, afd 

J ^ 15 times as many. 4X 15=60, and 3 fourths nyike 

_ 63 fourths. Hence, 

133* To reduce a mixed number to an improper 
fraction. 

Multiply the whole nurnher hy the denominator of ihefrao 
tion ; to the product add the given numerator. The sum 
placed over the given denominator^ vnll form the improper 
fraction required. 

Obs. 1. Any whole number may be expressed in the form of a frac-> 
tion without altering its value, by making 1 the denominator, 

2. A whole number may also be reduced to a fraction of any de- 
nomination, by multiphjing the given number by the proposed denom* 
inator ; the product will be the numerator of the fraction required. 

Thus 25 may be expressed by •^, J-?-^, or -^V^, &c., for 
25=y-=H^=^V*-, &c. So 12=^=-%*-=Y=Y; for, the 
quotient of each of these numerators divided by its de- 
nominator, is 12. 

32. Reduce 8^ to an improper fraction. Ans. -y. 



Qotar.— 122. How reduce a mixed number to an improper frarttion t 
Ob$. How express a whole number in the form of a fraction ? How re* 
duce it to a fractioa of a given denominator 1 ^ 
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RediKSe the following numbers to improper fractions: 

83. Reduce 9f. 34. Reduce 1(>|. 

35. Reduce 23f . 36. Reduce 4.5^. 

37. Reduce 64t^. 38. Reduce 56ff . 

39. Reduce ^04^. 40. Reduce 725^. 

41. Reduce 45 to fifths. 42. Reduce 72 to eighth*. 

43. Reduce 830 to sixths. 

44. Reduce 743 to fifteenths. 

CASE IV. 

45. Reduce -f of ^ to a simple fraction. 
Analysis.--^ of f is 2 times as much as 1 thi]*d of f . 

Kow + of f is -jft- ; for, multiplying the denominator di- 
vides the value of the fraction. (Art. 1 13.) And 2 thirds 
ia 2 times -jft-, which is equal to ^, or f. (Art. 120.) 
The answer is f. 

Obs. This operation consists in simply multiplying the two nii* 
merators together and the two denominators. HencCj 

133# To reduce compound fractions to simple ones. 

Mtdtiply all the numerators together for a new numera^ 
tor^ and all the denominators together for a new denomi* 
nator. 

46. Reduce -f of -f of -f to a simple fraction. 

Ans. 1^, OT -j^, - 

47. Reduce i of ^rS^ of ^V to a simple fraction. 

48. Reduce -J- of -?. of ^ to a simple fraction. 

49. Reduce -f of t^ of +^ to a simple fraction. 
60. Reduce ^ of f of f of f to a simple fraction. 
Operation. Since the product of the numera- 

j 2 ^ 5 5 ^^^^ ^^ ^^ ^® divided by the product 
-r of ^of -rof ^= - of the denominators, we may can- 
*f 3 4 7 28 eel ^^e factors 2 and 3, which are 
common to both ; for, this is dividing the terms of the new 
fraction by the same number, (Art. 90,) and therefore 
does not alter its value. (Art. 116.) Multiplying there- 

(iuEst.-^133. How are compound fractions reduced to simple onen ^ 
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maining factors togetlier, we have -ifs, whidi is tiie an 
swer required. Hence, 

1 2*4 • To reduce compound fractions to simple ones 
by Cancelation. 

Caned all the factors which are common to the numer- 
aiors and denamiriators ; then mvUiply the remaining terms 
\ iogetJier as before. (Art. 123.) 

I Obs. This method not only shortens the operation of multiplyinff, 
( but at the same time reduces the answer to its lowest terms. A littk 
\ practice will give^he learner great facility in its application. 

51. Reduce f of +J of f to a simple fraction. 

Operation, First, we cancel the 4 and 3 

2 in the numerator, then the 12 in 

d XfA $ 2 ^^® denominator, which is equal 

-of — of = = = ^»5. to the factors 4 and 3. Final- 
* ^^ ' ' ly:, we cancel the 5 in the de- 

- nominator, and the factor 5 in the numerator 10, placing 
the other factor 2 above. We have 2 left in the numera-- 
tor, and 7. in the denominator. Ans. f . 

52. Reduce f of f of -j^ to a simple fraction. 

53. Reduce f of ■}- of t^j. of -| to a simple fraction. 

54. Reduce -f of -f of |- of t^ to a simple fraction. 

55. Reduce -ft of -ff of -j^ to a simple fraction. 

56. Reduce -i% of ^-| of -J of -t^ to a simple fraction. 

57. Reduce f of -J-J of 1^ of -!i\ to a simple fraction. 

58. Reduce -^ of iV of -f of f to a simple fraction. 

Note. — For the method of reducing complex fractions to simple ones 
sec Art 143. 

CASE V. 

Ex. 1. Reduce i and ^ to a common denominator. 

Note, — Two or more- fractions are said to have a common derun/y» 
motor y when they have the same denominator. 

Quest* — 124. How by cancelation ? How does it appear that this 
method does not alter the value of the fraction ? Obs. What is the^ 
advantage of this metliod \ Note* What i& meant by a common de- 
nomuiator ? 



L 
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Suggestion. — The object of this example is to find two 
other fractions, vdiich have the same denominator, and 
whose vahies^ are respectively equal to the values of the 
given fractions, i and ^. Now, if both terms of the first 
fraction -J-, are multiplied by the denominator of the sec- 
ond, it bf-comes -f, and if both terms of the second fraction 
•J-, are multiplied by the denominator of the first, it be- 
comes f. But the fractions J and f have a common de- 
nominator, and are respectively equal to the given fractions^ 
viz: f^i, andf=4-. (Art. 116.) Hence, 

125* To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except 
its own for a new numerator^ and aU the denominators together 
for a common denominator. 

2. Reduce i, f , and -f- to a common denominator. 



Operation. 

Ix4xr)=24^ 

3x2x6=36 > the three numerators. 

5x2x4=40 y 

2x4x6=43, the common denominator. 

The fractions required are fi, ^% and -J-J. 



Obs. It is manifest that the process of reducing fractions to a com- 
mon denominator, does not change their value ; for, it is simply mul- 
tiplying each numerator and denominator of the given fractions by the 
same number. (Art. 116.) 

-8. Reduce f , -}-, and f to a common denominator. 

4. Reduce -J-, f , and ^ to a -common denominator. 
Reduce the following fractions to a common denomi> 

nator : 

5. Reduce f, -J, f, and f . 6. Reduce f , f, f , and f. 

- 7. Reduce -J, f , -ft-, and ■^. 8. Reduce -f^, -f,+f, and f. 

Quest. — 125. How are fractions reduced to a common denominator ? 
Ob», Does the process of reducing fractions to a common denoBunator 
alter their value ? Wliy not ? 
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9. Reduce if, ff, and -ff . 10. Reduce A, tW, and tf . 
11. Reduce jh, fj, and -Ji. 12. Reduce ^, |^, and i^. 



CASE VI, 

13. Reduce |-, f, and -f to the least common denomi 
aator. 

Operation. We first find the least common 

2)4 " 6 " 8 muhiple of all the given denomi- 

2)2 " 3 " 4c nators, which is 24 ; (Art. 102 ;) 

Ymrrn) ^^^ ^^^ ^^ ^^ ^®^^ common de- 

o Q o—o^ *>» 1 f nominator required. The next 
2X2X3X2-24, t!ie least ^ -g ^^ reduce the given frac- 
com.denom. tions to ^«;^/y-/ot^r^A5 without al- 

tering their value. This may evidently be done, by mul- 
tiplying both terms of each fraction by the number of times 
its denominator is contained in 24. (Art. 116.) Thus 4, 
the denominator of the first fraction, is contained in 24, 6 
times ; now multiplying both terms of the fraction \ by 6, 
it becomes -Jf . The denominator 6 is contained in 24, 4 
times ; and multiplying the second fraction f by 4, it be- 
comes -jft-. The denominator 8 is contained in 24, 3 times ; 
and multiplying the third fraction -f by 3, it becomes -H-. 
Therefore -Jf , ^ft-, and W are the fractions required. Hence, 

126. To reduce fractions to their Z^(W< common de- 
nominator. 

I. FtTid the least common mMple €f all the denominators 
of the given fractions^ and it toUl be the least common denomi- 
nator. (Art. 102.) 

II. MvUiply each given numerator by the number of times 
its denominator is contained in the least common denominatoTj 
and place the respective products over tlie least common detiom' 
iruUor. 



Quest. — 126. How are fractions reduced to the least common do- 
nominator? 
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Qbb. Multiplying each numerator by the number of times its de- 
nominator is contained in the least common denominator, is in effect 
multiplying both terms of the given fractions by the same number. 
For, if we multiply each denominator by the number of times it is 
contained in the least common denominator, the product will be equal 
to the least common denominator. JEIence, the new fractions must be' 
of the same value as the given fractions. (Art. 116.) 

14. Reduce -f, 4} ^^^ e" to the least com. denominator. 

Operation. 2x3x2=12, the least com. denominator. 

2)3 " 4 ''' 6 Now 12-s-3x2=8, numerator of 1st 

^ L n^., ^ 12-^-4x3-9, « of 2d. 

6) 6 ^ 6 12+6x5=10, « of 8d. 

1 " 2 " I Arts. A, -A, and \^. 

15. Reduce ■} and -ft- to the least common denominator. 

Arts, -f^ and -J^. 
Reduce the following fractions to the least common de- 
nominator : 



16. f.f.andi. 


17. f,i,and+t- 


18. 1, f , -i^, and VV. 


19. i, f , -A, and ■^. 


20. -A.i.iji.andf. 


21. -fci^jand ^. 


22. A,A,andTfTr.> 


23. -H-, % and ii. 


24. -1,^^, and if. 


25. A, A, and ^. 



ADDITION OF FRACTIONS. 
MENTAL EXERCISES. 

Ex. 1. What is the sum of J^, -f, f , and -f ? 

Suggestion. — Since all these fractions have the same de- 
nominator, it is plain their numerators may he added as 
well as so many pounds or bushels, and their sum placed 
over the common denominator, will be the answer re- 
quired. Thus, I eighth and 2 eighths are 3 eighths, and 
, 3 are 6 eighths, and 5 are 11 eighths. Ans. ^^^ or \i. 



QimsT.— 06». Does this process alter the value of the given frao- 
tioDBt Why not! 
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2. What is the sum of +, f , -f , and f ? 

3. What is the sum of f, i, i, and -J ? 

4. What is the sura of i^, +^, -f^, and i^ ? 

5. What is the sum of A, -ft-, -A, W, and +i ? 

6. What is the sum of ^, A, ijV, if) and -r?^ ? 

7. What is the sum of -H, t^, t^,-; i^, and -J-J 7 

8. What is the sum of fj-, f^, e^r, A, and /^ ? 

9. What is the sum of if, if, Vs-j A, and -fs '^ 

10. What is the sum of ^, t-Jit, -^, and tSt ? 

EXERCISES FOR THE SLATE. 

11. What is the sum off, i, and f ? 
So^ttiiow.— f +i+f =f , or 1-J-. Ans. 

12. What is the sum of -J-, and i ? 

Suggestion. — A difficulty here presents itself; for it is 
manifest that 1 half added to 1 third will make neither 2 
halves nor 2 thirds. (Art. 22.) This difficulty may be 
removed by reducing the given fractions to a common de- 
nominator. (Art. 125.) Thus, 



1x3=3 

' the new numerators. 



3=3 > 
1X2=2^' 



2x3=6, the common denominator. 
The fractions reduced are f and f, and may now be 
added. Thus, f +|=f Ans. 

127* From these illustrations we deduce the follow- 
ing general 

RULE FOR ADDITION OF FRACTIONS. 

Redjice the fractions to a common denominaior ; aid their 
numerators, and place the sum over the common dervomi- 

naior. 
\ 

Obs. 1. Compound fractions most, of course, be reduced to simple 
ones, before attempting to reduce the given fractions to. a common ae- 
nominator (Art. 1237) 

QuBST.'^127. How are fractions added ! Obs. What must be done 
with compound fractions t 



'A»r. 127.] 



yRACTIONS. 
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S. Mixed nwnbtri may be reduced to improper firactions, then added 
according to the rule ; or, we may add the whole numbers and firac* 
tipnal parts separately, and then unite their sums. 



13. 
14. 
15. 
16. 
17. 
18. 



What 
What 
What 
What 
What 
What 
1^. What 

20. What 

21. What 

22. What 

23. What 

24. What 

25. What 

26. What 

27. What 

28. What 

29. What 

30. What 



s the sum of f, and -f % An$. f=lf , or l-J, 
s the sum of f, and f? 
s the sum of -f , -J-, and f ? 
8 the sum of -t- -H, and •§■? 
s the sum of -ft^, f , and -^ 1 
is the sum of f, -^-j and t^ ? 
is the sum of tV? f? I^^d f ? 
s the sum of f^j 1, and -^ ? 
!s the sum of -J-, -J-, -|, and -J ? 
is the sum of i, f, f , and -f- ? 
s the sum of f , -J of -J-, and t^ ? 
s the sum of f, -f , -J of i, and f ? 
s the sum of ^ of 3, f of -|-, and -f ? 
is the sum of 2^, 6+, and f ? 
is the sum of f of 2, 3^, and 5f ? 
is the sum of fj-, -fi, and -H ? 
s the sum of 35^, -ff, and -| of -f ? 
is the sum of ^, 6^. 1^, and f ? 



SUBTRACTION OP FRACTIONS. 

MENTAL EXEHCISES. 

Ex. I. Henry had f of a watermelon, and gave away 
f of it : how much had lie left ? 

Solution, — 3 sevenths from 5 sevenths leaves 2 sevenths. 

Atis. f . . 

2. John had -f of a bushel of chestnuts, and gave away 
•I : how many had he left ? 

3. If I own f of an acre of land, and sell f of it, how 
much shall I have left ? 



Quest. — Obs. How are mixed numbers added? 
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4. A man owning f of a ship, sold -f : what part of 
the ship had he left ? 

5. William had -ft of a dollar, and spent -ft : how 
many tenths had he left ? 

6. What is the difference hetween -ft- and +|? 

7. What is the difference hetween -J^ and -Jf ? 

8. What is .the difTerence hetween -Hr and -Jf ? 

9. What is the difference between -Ji and fj- ? 

10. What is the difference between -ftV and -^ 7 

EXERCISES FOR THE SLATE. 

11. From T*f take -ftr- 
Solution. — ft — ft=-ft* -^^• 

12. From -f take f. 

Suggestion. — A difficulty here meets the learner, simi- 
lar to that which occurred in the 12th example of addi- 
tion of fractions, viz : that of subtracting a fraction of 
one denominator from a fraction of a different denomina* 
tor. He must therefore reduce the fractions to a com- 
mon denominator, before the subtraction can be per> 
formed. 

Thus, 5x4=20 > ,, , / A -* 1 oc X 

And 3x6=18 r**'^ ^""'^^^^^'•«- (^^- ^^§) 

Also 6x4=24, the common denominator. 

The fractions are fj- and if . Now fj — H=3rV- -^'w. 

128* From these illustrations we deduce the follow- 
ing general 

RULE FOR SUBTRACTION OP FRACTIONS. 

Reduce the given fractions to a common denominator ; sulh 
Prod the less numerator from the greater, amd place iheremaitir* 
der over the common denominaioT, 

Obs. Compound fracUons must be reduced to nmple ones, as in ad« 
dition of fractions. (Art. 123.) 

Quest. — 128. How is one fraction subtracted from another ? Obs. 
What is to be done with compound firactionB ? 
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1 3. From i take +. Ans. f. 

14. From f take f 15. From -11 take -ft-. 
' 16. From -H talc© f • 17. From -H take -f. 

18. From ^ take tW- 19. From -J-f- take ^. 

20. From 3^ take tV- 21. From f take -ft-. 

22. From ff take ^. 23. From ft- take -5^. 

129« Mixed numbers may be reduced to improper 
fractions, then to a common denominator and subtracted ; 
or, the fractional part of the less number may be taken 
from the fractional part of the greater, and the less whole 
number from the greater. 

24. From 8^ take 5f . 

Operation. 

f|^^ l'' *^i^^s from 25 thirds leaves 8 

^ ^ thirds, which are eqiral to 2f. 

Ans. -1=2^. 

Or tbn*? RJ- iVlrfe. — Since we cannot take 2 thirds from 1 

\Jl mus, o I third, we borrow a unit, which, reduced to third* 

5-f and added to 1 third, makes 4 thirds. Now 2 

A'nt 02. thirds from 4 thirds leaves 2 thirds: 1 to carry to 

^^- '^ ^ 5 makes 6, and 6 from 8 leaves 2. , 

25. From 12f take 7\. Ans. 5-|. 

26. From 15f takeOi- 

27. From 25f take 17f 

28. From 374- take 19f. 

29. From 2 take i 

Suggestion. — Since 5 fifths make a whole one, in 2 
whole ones there are 10 fifths ; now 3 fifths from 10 fifths 
leaves 7 fifths. Ans. f , or 1^. Hence, 



Quest. — 129. H©w are mixed numbers subtracted ? 130. How Ib a 
fraction subtracted from it whole number ! 
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1 30. To subtract a fraction from a whole number. 

Change the whole nwniber to a fraction having the same 
deTwminator as the fraction to be subtractedj and proceed as 
before, (Art. 128.) 

Obs. If the fraction to be subtracted is a proper fraction, we may 
simply borrow a unit and take the fraction from this, remembering \a 
dimmish the whole number by 1. (Art. 36.) 

30. From 6 take -f. Ans, 5+. 

31. From 65 take 25tV. 

32. From i of \ take + of f . 

33. From -I of I take \oi^. 

34. Fromf of lOtake-fofG. 

35. From i of 24 take f of 27. 

MULTIPLICATION OP FRACTIONS. 

MENTAL ijXERCISES. 

1. If a man spends i of a dollar for rum in 1 day, how 
much will he spend in 7 days ? 

Suggestion. — If he spends i in 1 day, in 7 days he will 
spend 7 times \ ; and ix7 is -J. Ans. -J^ of a dollar. 

2. If a man spends -J^ of ti dollar for rum in 1 week, 
how much will he spend in 4 weeks. Ans. -^ or 3^ dolls. 

3. If 1 man drinks -I of a baiyel oj[ beer in a month, 
how much will 10 men drink in the same time? 

4. What cost 4 yards of cloth, at 2-i- dollars per yard ? 

Solution. — 4 yards will cost 4 times as much as 1 yard ; 
and 4 times -J- is 4 halves, equal to two whole ones : 4 
times 2 dollars are 8 dollars, and 2 make 10 dollars. 

Ans. 4 yards will cost 10 dollars. 

5. What cost 5-J- bushels of peanuts, at 3 dolls, a bushel % 

6. What cost lOf pounds of tea, at 4 shillings a pound ? 

7. If 1 drum of figs costs 16 shillings, what will 3 
fourths of a drum cost ? 

Suggestion. — First find what 1 fourth vnA cost Then 
3 fouT&s will cost 3 times as much. 
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8. If an acre of land produces 40 boshels of com, how 
many bushels wiil 3 eighths of an acre produce ? 

-9. If a man can travel 50 miles in a day, how far can 
he travel in 2 fifths of a day? 3 fifths ? 4 fifths? 

10. Henry's kite line was 90 feet long, but getting en 
tangled in a tree, he lost 3 ninths of it : how many feet 
did he lose? 

131. We have seen that multiplying by a whdk 
number is taking the multiplicand as many times as there 
are units in the multiplier. (Art. 45.) On the other 
hand, 

If the multiplier is only a part of a unit, it is plain we 
must lake only a part of the multiplicandw That is, 

132* MvUiplying by d fraction is taking a certain 
PORTION tf the midtipHcand as many times as there are Uke 
portions of a unit in the muUipiier, 

Multiplying by "^j is taking 1 ^-^i^of the multiplicand 
once. Thus, 6xi=3. (Art. 104. Obs.) 

Multiplying by ^, is taking 1 third of the multiplicand 
once. Thus, 6xi=*2v 

Multiplying by -f, is taking 1 third of the multiplicand 
ttoice. Thus, 6xf=4. 

Obs. If the -multiplier is a unitj the product is e^Hal to the multi* 
pUcand; if the multiplier is greater than a unit, the product ia greater 
than the multiplicand ; (Art. 45 ;) and if tlie multiplier is h9s than a 
anit, the product is less than the multiplicand. v 

EXERCISES FOR THE SLATfi. 

CASE I. 

11 . ' If a bushel of corn is worth -J- of a dollar, how much 
IS 5 bushels worth ? 



Quest. — 131. What is meant by multiplying by a whole number ? 
132. By a fraction? By i? By +? By i? By f ? By i? 06*. If 
thb multiplier is a unit or 1, what is the product equal to ? When the 
multiplier is greater than 4, how is the product, compared with the 
multiplicand T Wlien less, how t 



1 



122 MULTIPLICATION OF [SeCT. VX 

Solution, — 5 bushels will cost 5 times as much as 1 
bushel. Now ix5=f, or 2jt] that is, 5 times i are 5 
halves, equal to 2 and 1 haE Ans. 2^ dollars. 

12. Multiply i by 5. . 4^5^^^^, or 3f . 

13. Multiply -1% by 8. 14. Multiply i by 12. 
15. Multiply T^g by 18. 16. Multiply U by 10. 

17. If a pound of tea cost 6 shillings, how much will 
•} of a pouna cost ? « 

Solution. — Multiplying by f , is taking 1 third of the 
multiplicand tioice. (Art. 132.) Now 1 third of 6 is the 
same as 6 thirds of 1, or f ; and 2 thirds of 6 must be 2 
times as much ; that is, f X2=-V i ^md ■V^=4. Ans. 

. Noie. — Since the product of any two numbers will be the same, 
whichever is taken for the multiplier, (Art. 47,) the fraction may be 
taken for the multiplicand, and th» whole number for the multiplier, 
when it is more convenient 

Thus, f X6=:-S2) or 4 ; and 6xf =4. 

18. Multiply 12 by -J-. Ans. 3. 

19. Multiply ! by f . 20. Multiply 15 by f. 
21. Multiply -I by 2. Ans, ix2=-y^, or H. 

Suggestion. — Dividing the denominator of a fraction by 
any number, multiplies the value of the fraction by that 
number. (Art. 114.) Now, if we divide the denommator 
8 by 2, the fraction will become f , which is equal to I-}-, 
the same as before. Hence, 

133* To multiply a fraction and a whole number 
together. 

Multiply the numerator of the fraction by the whole number^ 
and vjrite the product over the denominator. 

Or, divide the denominator by the whole number, when this 
can be. done without a remainder. (Art. 114.) 

Quest.— 133. How multiply » fraction and a whole number together T 
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Oba, 1. A fraction is multiplied into a number equal to its dmomi' 
nator by canceling the denominator. (Arts. 89, 91.) Thus -f X7» 4. 

2. On the same principle, a fraction is multiplied into any factor 
IB its denominator J uy canceling that factor. (Arts. 91, X14.) Thus, 
YVX3=f 

22. Multiply H by 5. Ans. ^, or 3. 

23. Multiply -J|- by 9. 24. Multiply if by 25. ^ 
25. Multiply 36 by ^. 26. Multiply 120 by if. 
27. Multiply fff by 25. 28. Multiply fU by 50. 

29. Multiply 9i by 5. 

(yperaiion. 5 times i are f, which are equal to 2 

9i and -J-. Set down die i. 5 times 9 are 45, 

5 and 2 (which arose *from the fraction) make 

Ans, 47^ 47. Hence, 

134* To multiply a mixed number by a whole one. 

Multiply the fractional pa/rt arhd the whdt nwaiber sepor 
raJtdy^ and unite the products. 

30. Multiply \5f by 7. Ans. IIOJ. 

31. Multiply 25t by 10. 32. Multiply 48+^ by 8. 

33. Multiply 24 by 3+. 

Operation.^ We first multiply 24 by 3^ then by -J-, 

2)24 and the sum of the products is 84. Mul- 

3^ tiplying by i is taking one. half of the mul- 

~72 tiplicand once, (Art. 132.) But to find a 

12 half of any number, we divide the num- 

. -g2 ber by 2. (Art. 104. Obs.) Hence, 

1 3 4« a. To multiply a whole by a mixed number. 

Multiply first by the integer, then by the fraction, and add 
the products together, 

34. Multiply 27 by S-J. Ans. 90. 

35. Multiply 63 by lOf. 36. Multiply 75 by 12|. 

' • ' ' — - — — — — — a 

Quest. — Obe. How is a fraction multiplied by a nmnber equal to 
its denominator ? How by any factor in its denominator t 134. How 
is a mixed number multiplied by a whole one ? 134. a. How is a 
whole number multiplied oy a mixed number t 
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CASE II. 

37. A man owning f of a ship, sold -J of what he 
owned. What part of the ship did he sell ? 

Analysis, — J of f is -ft- ; for, multiplying the denomi- 
nator by any number, divides the value of the fraction. 
(Art. 1 13.) Now 2 thirds of f is twice as ipuch ; that is, 
-ft-X2=-ft', which, reduced to its lowest terms, is f . Am. 

Or, we may reason thus : Since he owned f , and sold 
-J of what he owned, he must have sold -f of f of the 
ship. Now -f of f is a compound fraction, whose value 
is found by multiplying the numerators together for a 
new numerator, and the denominators for a new denonuh 
nator. (Art. 123.) 

- Sdutian. — f xf =A) or f . Ans. Hence, 

135* To multiply a fraction by a fraction. 

Midtiply the numerators together for a new nwmercUor and 
the denominators together for a new denominator. 

Obs. It will b^ seen that the process of multiplying one fraction by 
another, is precisely the same as that of reducing compound fractiomi 
to simple ones. 

38. Muhiply i by f . Ans. ■ft=i. 

39. Multiply f by f . 40. Multiply i by -f. 
41. Multiply ^ by f. 42. Multiply +f by f. 
43. Multiply + and | and f and f together. 

Operaiion. 
12)^2 Since the factors 3 and 4 are common 
-XtX~X-= — both to the numerators and denomina^ 
7 $ ^ 5 35 tors, we may cancel them, and multiply 
the remaining factors together as in reducing compound 
fractions to simple ones. (Art. 124) Hence, 



Quest.— 135. How is a fipaction multiplied by a fraction ? €Xa* To 
what is the process of multiplying one fraction by another siniiar ! 
136. How multiply fractions together by cancelatitti % 
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)36. To multiply fractions by CANCBLAfioit. 

Cancel all the fariors common both to the numerators and 
denominators ; then multiply ike remaining factors in the 
numerators together for a new numerator, and those remain- 
ing in the deapminators for a new denominator, as in reduc- 
tion of compound fractums. (Art. 124.) 

Obs. 1. This process, in effect, is dividing the product of the nu- 
merators and that of the denominators by the san^e number, and 
therefore does not alter the value of the answer. (Art 116.) 

2. Care must be taken that the factors canceled in the numeratdn 
are exactly equal to those canceled in the denominators. 

44. Multiply f by f . Ans. f. 

45. Multiply f by i and f Ans. tV- 

46. Multiply i\- by -i- and f. 

47. Multiply f by -ft and -J- and +f. 

48. Multiply -fj by if and f and t and f 

49. Multiply ^ by -ft- and -^ and ift- and f . 

50. Multiply 7\ by 3^. 

Solution. — 7^, reduced to an improper fraction, be- 
comes -V", and 3i becomes ^. Now -V^XJ^=-^, or 
25. Ans, 

137. Hence, when the multiplier and multiplicand 
are both mixed numbers, they should be reduced to im- 
proper fractions, and then be multiplied according to the 
rule above. % 

EXAMPLES FOR PRACTICE. 

1. What will 12 apples cost, at -J^ of a cent apiece ? 

2. If a bushel of wheat weighs f of a hundred jveight, 
how much will 10 bushels weigh ? 

3. If a man earns f of a dollar per day, how much 
can he earn in 12 days ? 



QassT. — Obs. How does it appear that this process will give the 
true answer ? What is necessaxy to be observed with regard to can- 
celing footers ? 137. When the moltipiier and multiplicand are mixed 
numbers, how proceed ? 

11* 
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4. If a family consume 4* of a barrel of flour in a week, 
how much will they consume in 15 weeks? 

5. If I burn -J of a cord of wood in a month, how'much 
shall I burn in 12 months? ' 

6. If a man can reap +J- of an acre of grain in a day, 
how many acres can he reap in 9 days? 

7. If a pound of powder is worth 6 shillings, how much 
is -f of a pound worth ? 

8. If a gallon of oil is worth 7 shillings, how much is 
■J of a gallon worth ? 

9. When beef is 10 dollars a barrel, how much will ^ 
of a barrel cost ? ^ 

10. What will -f- of a firkin of butter cost, at 15 dollars 
a firkin ? 

11. At f of a dollar a cord, how much will the sawing 
of 20 cords of wood amount to ? 

12. What will 16 pounds of cheese cost, at &}• cents 
per pound ? 

13. What cost 9 dozen of eggs, at^l2^ cents per dozen ? 

14. What cost 15^ yards of cambric, at 15 pence per 
yard? 

15. What cost 1 H cords of wood, at 1^ dollar per cord ? 

16. At 12 cents a pound, what cost 2-J pounds of pep- 
per? 

17. At 5 shillings a pound, what cost 12f pounds of tea ? 

18. What will 6 pounds of starch come to, at 12^ cents 
per pound ? 

19. What will 18 ounces of nutmegs come to, at 6J- 
cents an ounc6 ? 

20. At 12f cents a yard, what will 17 yards of cotton 
come to ? 

21. At 3-^^ dollars a yard, what cost 15 yards of broad- 
cloth ? 

22. What cost 15-J yards of ribbon, at 10 cents per 
yard ? 

23. What cost 22 pocket handkerchiefs, at -Jf of a 
dollar apiece? 

24. At /y of a dollar a yard,T;«diat will f of a yard of lace 
cost? 
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25. At f of a dollar a yard, what will -^ of a yard of 
muslin come to ? 

26. At f of a dollar a bushel, what cost VV of a bushel 
of wheat ? 

27. What will f of a pound of tea cost, at f of a dollar 
a pound ? 

28. What cost 66 bushels of apples, at 18f cents a 
bushel ? 

^. At 62i cents a yard, what cost^l2i yards of balzo- 
rine? 

30. What cost 18-J- yards of tape, at 6^- cents per yard ? 

31. What cost 13 bushels of oats, at 18f cents per 
bushel? 

32. What cost 31^ jrards of sheeting, at f of a dollar 
per 3rard? 

33. At 3^ of a dollar a quart, what cost Si quarts of 
cherries? 

34. At 3f shillings a yard, what cost 7-J- yards of ging 
ham? 

35. What cost 14f bushels of potatoes, at 18f cents a 
bushel ? 

36. At 7f shillings a yard, what cqgt 8f yards of silk ? 

37. At -J- of a dollar a bushel, what cost 47^ bushels of 
peaches ? 

38. What cost 63f pounds of sugar, at 9f cents per 
pound ? 

39. What cost 2f yards of velvet, 3| dollars a yard ? 

40. What cost 9^ yards of calico, at 1-f shillings a yard? 

41. What cost 25f pounds of figs, at 1 5^ cents a pound ? 

42. What cost 35^ cords of wood, at 18| shillings per 
cord? 

43. What cost 175^ bushels of corn, at -f of a dollar a 
bushel ? 

44. What cost 8| tons of hay, at 15-J dollars a ton ? 
45- If a man can travel 424- miles in one day, how far 

can he travel in 17^ days? 
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DIVISION OP FRACTIONS. 

MENTAL EXERCISES. 

Ex. 1. A man divided f of a pound of honey equally 
among his 3 children : what part of a pound did each 
receive? 

Analysis. — 1 is one third of 3 ; therefore 1 child must 
have received 1 third of 6 sevenths. 1 third of 6 sevenths 
is 2 sevenths. Ans. Each child received f of a pound. 

2. If 4 pounds of loaf sugar cost f of a dollar, how 
/-much will 1 pound cost 1 

3. A father gave his 2 sons \^ of a dollar : how many 
twelfths did each receive ? 

4. A little girl bought 5 lead pencils for -1=^ of a shil- 
ling : how much did she give apiece for them ? 

5. A father gave ^ parts of a vessel to his 6 sons ; 
what part of the vessel did each receive ? 

6. At \ dollar a yard, how many yards of French mus- 
lin can you buy foj^ 4 dollars ? 

Suggestion. — 4 dollars will buy as many yards as 1 
half is contained times in 4, or as there are halves in 4 
dollars. Now since there are 2 halves in 1 dollar, in 4 
dollars there are 4 times 2 halves -^and 4 times 2 halres 
are 8 halves. Ans. 4 dollars will buy 8 yards. 

7. At -J- cent apiece, how many apples can I buy for 
6 cents ? - . 

8. At -J- of a dollar a pound, how many pounds of 
almonds can you buy for 12 dollars? 

9. How many quills, at -J of a penny apiece, can you 
buy for f of a penny 1 

Suggestion. — f of a penny will buy as many quills as 
f is contained times in f ; and -f is contained in f , 3 times. 

Ans. 3 quills. 

1 0. How many yards of cloth can I buy for 4- of a cord 
of wood, if I give i of a cord for a yard of cloth ? 



Art. 138.] fractions. 129 



EXSRCI6ES FOR THE SLATE. 

CASE I. 

U. If 3 bushels of oats cost | of a dollar, what will 1 
bushel cost? 

Arudydi. — 1 is 1 third of 3; therefore, T bushel will 
cost 1 third part as much as 3 bushels. 1 third of f is f . 

Arts, -f of a dollar. 

We divide the numerator of the frac- 
Operatym. tion f, which is the whole cost, by 3 the 
f-f-3=-}. Ans. whole number of bushels, and place the 
quotient* 2 over the given denominator. 

12. If 4 yards of calico cost f of a dollar, what will 1 
yard cost ? 

Operation. In this case we cannot divide 

f -*-4=riT) ^^ A- -^^- t^e numerator of the dividend by 
4 the given divisor, without a 
remainder. We therefore multiply the denominator by 
the 4, which is in effect dividing the fraction. (Art. 113.) 
Hence, 

138. To divide a fraction by a whole number 

Divide ike numerator by the whole number, when ii can be 
done wUhmd a remainder; but when this cannot be done^ 
multiply the denominator by the whole number,- 

13. Divide 4 by 3. 

First Method, Second Method, 

fH-3=|, or \. Ans. i-*-3=A-, or \, Ans, 

14. Divide +f by 6. 15. Divide +f by 8. 
16. Divide -la by 7. 17. Divide ^ by 12. 



Qdkst. — 139. How is a fraction divided by a wlu^e number I 
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18. Divide H by 9. 19. Divide U by 8. 

20. Divide j^ by 25. 21. Divide ifj by 30. ' 

CASE II. 

22. At -J of a dollar a pound, how many pounds of 
honey can be bought for f of a dollar ? 

Suggestion, — Since ^ of a dollar will buy 1 pound, -J of 
a dollar will buy as many pounds as ■}■ is contained times 
in f . Now ■}■ is contained in -J, 3 times. Ans. 3 pounds. 

23. At f of a dollar a bushel, how much barley can be 
bought for ^ of a dollar ? 

We first reduce the given 

First Operation. fractions to a common denomi- 

•J-=i5^ nator; (Art. 125;) then divide 

i=-^ the numerator of the dividend 

■to-*-inr=l-8- Ans. by the numerator of the divisor, 

as above. 

Obs. 1. After the fractions are reduced to a common denominator, 
it will be perceive-J that no use is made of the common denominator 
itBelf. In practice, therefore, it is simply necessary to multiply the 
numerator of the dividend by the denominator of the divisor, and the 
denominator of the dividend by the numerator of the divisor, in the 
same manner as two fractions are reduced to a common denominator; 
or, what is the same in effect, invert the divisor, and proceed as in 
multiplication of fractions. (Art. 135.) 

Note. — To invert a fraction is to put the numerator in the place of 
the denominator, and the denominator in the place of the numerator. 
Thus, in the example above, inverting the divisor -|, it becomes -J- ; 
and -f X|-="V"> **' H» which is the same as before. 

Again, we may also illustrate the principle thus : 

Second Operation. Dividing the dividend f by 2. the 
3.^2=f quotient is f. (Art. 113.) But it is 

•|X5=->-^ required to divide it by only ^ of 2 ; 

And-V^=lf. Ans. consequently the f is 5 times too 
small for i\^ true quotient. There- 
fore f multiplied by 5 will be the quotient required. 
Now ix6=-y^, or 1-f, which is the same result as before. 
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Obs. 2. By examination the learner will perceive that this process 
is precisely the same in effect as the preceding ; for in both cases the 
denominator of the dividend is multiplied by the numerator of the di- 
visor, and the numerator of the dividend, by the denominator of the 
divisor. Hence, 

139* To divide a fraction by a fraction. 

I. If the given fractions have a common denominator ; 

Divide the numerator of the dividend by the numerator of 
the divisor. 

II. When the fractions have not a common denominator j 

Livert the divisor, and proceed as in multiplication cffrac- 
iions. (Art. 135.) 

Obs. 1 . Compound Jractuma occurring in the divisor or dividend, 
must be reduced to simple ones, and mixed numbers to improper 
firactions. 

2. The method of dividing a fraction by a fraction depends upon 
the obvious principle, that if two fractions have a common denomi- 
nator, the numerator of the dividend, divided by the numerator of tl)e 
divisor, will give the true quotient. Now multiplying the numerator 
of the dividend by the denominator of the divisor, and the denomi- 
nator of the dividend by the numerator of the divisor, is in effect re- 
ducing the two fractions to a common denominator. The object of 
inverting the divisor, is simply for convenience in multiplying. 

24. Divide -I off by H. 

Solution. — I of ^=ift-, and 1^=1. Now A-+'i=ift-Xl, 
or a. Ans. 

25. Divide 7^ by 2i. Ans. 3^. 

26. Divide ISihy^. 27. Divide ^ by 1|. 
28. Divide ff by if. 29. Divide if by U 



Quest. — 139. How is one fraction divided by another when they 
have a common denominator ? How, when they have not common 
denominators ? Obs. How proceed when the divisor or dividend are 
compound fractions, or mixed numbers ? Upon what principle does 
the method of dividing a fraction by a fraction, depend ? Why mul- 
tiply the numerator of the dividend by the denominator of the divisor* 
&c* ? Why invert the divisor 1 
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30. Divideiof Ibyioff. 

Operation ^^^ convenience we arrange the 

^^ ' numerators, (which answer to divi- 

J dends,) on the right of a perpendic- 

^ ular line, and the denominators, 

J (which answer to divisors,) on the 

' left ; then canceling the factors 3 



8 5=-|. A71S. and 2, which are common to both 

sides, (Art. 91. a,) we multiply th^ 
remaining factors in the numerators together, and those 
remaining in the denominators, as in the rule above. 
Hence, 

140« To divide fractions by Cancelation. 

Having inverted the divisor^ cannd all the factors common 
both to the numerators and denominators, and proceed as in 
mvUiplkaiion of fractions. (Art. 136.) 

Obs. Before arranging the terms of the divisor for cancelation, it 
is always necessary to invert them, or suppose them to be inverted. 

31. Divide 4i by 2i. Ans. 2. 

32. Divide f of 6 by i of 4. 33. Divide ^ by i of ^. 
, 34. Divideiofliby-J-off 35. Divide t\ of ^ by f. 

36. Divide i of 15^ by 4^. 37. Divide -J- by ^- of A- 
38. Divide f by -^ of 2f 39. Divide 25i by \ of 26. 

CASE III. 

40. A merchant sent 12 barrels of flour to supply some 
destitute people, allowing -f of a barrel to each family. 
How many families shared in his bounty ? 

SoltUion. — If -f of a barrel supplied Tfamily, 12 barrels 
will supply as many families as f is contained times in 12. 
Reducing the dividend 1 2 to the form of a fraction, it be- 
comes -4* ; now inverting the divisor, we have VXi=-¥^, 
or 18. Ans. 18 families. 



Quest. — 140. How divide fractions by cancelation ? How arrange 
the terms of the ^ven fractions ? Obs. What must be done to the divi- 
sor before arranging its terms I 
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Or, we may reason thus : i is contained in 12, as many 
tijnes as there are thirds in 1 2, viz : 36 times. Now 2 
thirds are contained in 12, only half as many times- as 1 
third; and 36-1-2=18. u47i5. Blence, 

1 41 • To divide a^whole number by a fraction. 

Reduce the whole number to the form of a fraction, (Art 
122. Obs. 1,) and then proceed according te the rule for di- 
viding a fraction by a fraction. (Art. 139.) 

Or, multiply the whole number by the denominator.^ and 
divide the product by thd numerator, 

Obs. 1. When the diTisor is a mixed nambei', it nrast be reduced to 
an improper fraction, then proceed as above. 

41. Divide 120 by 31, Ans. 33+. 

42. Divide 35 by f. 43. Divide 47 by i 
44. Divide 165 by f 45. Divide 237 by -H. 

142* From the definition of complex fractions, and 
the manner of expressing them, it will be seen that they 
arise from division of fractions. Thus the complex frac- 

tion — £, is the same as f -^f ; for, the numerator 4J=f , 

and the denominator li=f ; but the numerator of a frac- 
tion is a dividend, and the denominator a divisor. (Art. 
109.) Now f -i-|==^J, which is a simple fraction. Hence, 

143* To reduce a complex fraction to a simple one. 

Consider the denominator as a divisor, and proceed as in 
division of fractions. (Art. 139.) 

24- 

46. Reduce ^ to a simple fraction. 
Operation. 



Quest. — 141 . How is a whole number divided by a fraction ? 06«. 
How by a mixed number? 142. From what do complex fractioni 
arise ? 143. How reduce them to simple fractions ? 
12 
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6 

47. Reduce to a simple fractioD. Am. -V. 

48. Reduce _Z to a simple fraotion. Ans. 44-. 

6 

49. Reduce y to a simple fraction. Ans. ^. 

50. Reduce the following complex fractions to simple 
ones. 

4i 8 9i 12i 18i 201 

"6"' 5| tV 61 ' \2i 25^' . 
144* To multiply complex fractions together. 

First redzice the complex fractions to simple ones ; (Art. 
143 ;) then arrange the terrns, and cancel the cammon factors 
as in mtdtiplicalion of simple fractions. (Art. 136.) 

Ob8. 1. The terms of the complex fractions may be arranged for 
reducing them to simple ones, ana for multiplication at the same time. 

2. To divide one complex fraction by another, reduce them to sim 
pie fractions, then proceed as in Art. 1-39. 

51. Multiply^ by ||. 

Operation. The numerator 2-J=f. (Art. 

122.) Place the 7. on the right 
hand and 3 on the left of the per- 
pendicular line. The denomina- 
tor 2^=^, which must be inverted ; 
(Art 143 ;) i. e. place- the 4 on the 
Ans. right and the 9 on the left of the 
line. 4^=^, and If =f, both of 
which must be arranged in the same manner as the terms 
of the multiplicand. Now, canceling the common fac- 
tors, we divide the product of those remaining on the 
right of the line by the product of those on the left, and 
the quotient is 2-S. (Art. 136.) 

Quest. — 144. How are compleit ira.ctioTiSTwaXxxj^'BA XwettKei ? 06«. 
Haw is one complex fraction divided bv tto.oXiie.T^ 
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52. Multiply ^by?i. 53. Multiply ?iby^. 
54. Multiply |x|by^. 55. Multiply !|x|by|; 

EXAMPLES FOR PRACTICE. 

1. At -jt dollar per bushel, how many bushels of pears 
can be bought for 5 dollars? 

2. At f of a penny apiece, how many apples can be 
bought for 18 pence ? 

3. At f of a dollar a pound, how many pounds of tea 
will 7 dollars buy ? 

4. How many bushels of pears, at 1-J- dollar a bushel, 
can be purchased for 15 dollars? 

5. How many gallons of molasses, at 24- dimes per 
gallon, will 10 dimes buy ? 

6. How many yards of satinet, at l-f of a dollar per 
yard, can be purchased for 20 dollars ? 

7. At 4-f- dollars per yard, how many yards of cloth 
can be obtained for 25^ dollars ? 

8. At 6^- cents a mile, how far can you ride for 62-J- 
cents? 

9. At 12i- cents a pound, how many pounds of flax 
will 67f cents buy ? 

10. At 16^ cents per pound, how many pounds of figs 
can you buy for 87^ cents ? 

11. How many cords of wood, at 6^ dollars per cord, 
will it take to pay a debt of 67^ dollars? 

12. How many barrels of beer, at 1 1^ dollars per bar- 
rel, can be obtained for 95^ dollars? 

13. A man bought 15-J- barrels of beef for 124-| dollars, 
how much did he give per barrel ? 

14. A man bought 13-J- pounds of sugar for 94-J^ cents : 
how much did his sugar cost him a pound? 

15. A lady bought 15-J- yards of silk for 145-fir shil- 
lings : how much did she pay per yard ? 

16. Bought 15-J- baskets of peaches for 24-^ dolUi^ . 
how much was the cost pei basket 'I 
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17. Bought 30i yards of broadcloth for 18 H dollars : 
what was the price per yard ? 

18. Paid 375 dollars for 125-|- pounds of indigo: what 
was the cost per pound ? ' 

19. How many tons of hay, at 16^ dollars per ton. 
can be bought for 196i dollars ? 

20. How naany sacks of wool, at 17-^ dollars per sack^ 
can be purchased for 1500 dollars? 

21. How many bales of cotton, at 15| dollars per bale, 
can be bought for 2500 dollars ? 

22. Divide 145t^ ty 16. - 23. Divide 16fJ- by 25. 
24. Divide 8526 by 45-fr. 25. Divide 12563 by 68+i-. 
26. Divide 85f| by ISf 27. Divide lOSVV by 82^V 
28. Divide f of t\ by 6i 29. Divide f of 16 by f off. 
30. Divide VV of 30 by 19. 31. Divide f of f by 21. 
32. Divide Aoffjbyf of 31. 33. Divide t^ of VV by i off. 



SECTION TIL 
COMPOUND NUMBERS. 

Art. 146« Numbers which express things of the 
same kind or denomination, as 3 pears, 7 roses, 15 horses^ 
are called simple numbers. 

Numbers which express things of different kinds or de- 
nominations, as the divisions of m^neyy weighty and meor 
sure, are called compound numbers. Thus 6 shillings, 7 
pence ; 5 pounds, 2 ounces ; 7 feet, 3 inches, &c., are 
compound numbers. 

Obs. Compound Nombers, by some late authors, are called Do* 
nominate Numbers. 



Quest. — 146. What are simple iKoxa\)eT«\ "WV^^x «t« ^^ncoaQAuiid 
numbers f 
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' STERLING MONEY. 

147. Sterlifig Money is the national currency of 
£ng]and. 

4 farthings (gr. or^r.) make 1 penny, marked d. 
12 pence " 1 shilling, " s, 

20 shillings " 1 pound, or sovereign,£, 

21 shillings " 1 guinea. 

Obs. ]. It is customaiy, at the present day, to express fiurthings in 
fractions of a penny. Thus, 1 qr. is written -J- <i;3 VB,,^ d.j 3 qrs. 

^^- 

2. The Pound- Sterling is represented by a gold coin, called a 
Soveragn. According to Act of Congresa^ 1843, it is eqlial to 4 
DoUara and 84 cerUs. 

t 
MENTAL EXERCISES. 

1. In 5 pencej how many farthings ? 

Solution. — Since there are 4 farthings in 1 pennyj in 5 
pence there are 5 times as many ; and 5 times 4 are 20. 

Ans. 20 farthings. 

2. In 8 pence, how many farthings ? In lOd.? In 12d.? 

3. How many shillings are there in 3 pounds? In 
£5?, In £8? In £10? 

4. How many pence are there in 8 farthings ? 

Solution. — Since 4 farthings make 1 penny, 8 farthings 
*vill make as many pence, as 4 is contained times in 8 ; 
and 4 is contained in 8, 2 times. Ans. 2 pence. 

5. How many pence in 12 farthings? In 15 qrs. ? In 
20 qrs. ? In 25 qrs. ? Rr 33 qrs. ? In 36 qrs. ? 

6. How many shillings in 15 pence? In 24d. ? In 
30d. ? In 36d. ? In GOd. ? In 68d. ? In 75d. ? 

7. How many pounds in 25 shillings ? In 30s. ? In 
40s. ? In 65s. ? In 80s. ? In 89s. ? 



Quest.— 147. WTiat is Sterling Money ? Repeat the Table. 06». 
How are farthings usually expresBcd ? Itow is a poond 8tetliQj^w.^t* 
■ented ? What is jts value in dollars and cervXaX 
12* 
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TROY WEIGHT. 

Note. — Most children have very erroneous or indistinct ideas of the 
ueights and measures in common use. It is, therefore, strongly re- 
commended for teachers to illustrate them practically, by referring to 
some visible object of equal magnitude, or by exhibiting the ounce; 
the pound ; the Unear inch, foot, yard, and rod ; also a square and 
tndnc inch, foot, and yard; the pint, quart, gallon, peck, bushel, &c. 

1 48* Troy Weight is used in weighing gold, silver, 
jewels, liquors, &c., and is generally adopted in philo- 
sophical experiments. 

24 grains (gr.) make 1 pennyweight, marked pwt. 
20 pennyweights " 1 ounce, " oz. 

12 ounces " 1 pound, " lb. 

Obs. 1. The standard of Weights and Measures is different in dif- 
ferent States of the Union. In 1834, the Government of the United 
States adopted a uniform standard, for the use of the several custom 
houses and other purposes. 

3. The standard unit of Weight adopted by the €rovernment, is the 
Troy Pound of the United States Mint, which is identical with the 
Imperial Troy pound of England, established by Act of Parliament, 
A. D. 1826.* 

3. T^roy Weight was formerly used in weighing articles of every 
kind. It was introduced into Europe about the time of the Crusades, 
from Cairo in Egypt, and was first adopted by the city Troyes^ in 
France, from which some suppose its name was derived. Others 
think it was derived from TVoy-noran/, the former name of London.t 

8. How many grains in 2 pennyweights? In 3 pwts? 
In 4 pwts? 

9. How many pennyweights in 2 ounces? In 3 oz.? 
In 4 oz. 1 In 5 oz. ? 

10. How many ounces in 2 pounds ? In 3 lbs. ? In 
4 lbs. ? In 5 lbs. ? In 6 lbs. ? In 7 lbs. ? In 10 lbs. ? 



J 



^ Quest.— 148. In what is Troy Weight used ? Repeat the Table. 

I Obs, When was Troy Weight introduced into Europe ? From what 
' was its name derived % Do all the States have the same standard of 
: weights and measures ? What is the standard unit of weight adoj^ed 
by the Government of the United States ? 

/ * Hassler oo Weights and Measures, p. IQ, Also, Reports of the Secretary of 

' the Treasury, March 3, 1831 •, and 4une«i, 1832* 

t Hind's Arirhmettc, Art. 2^4. AAso, ^onYi Kxa«m^w^fiLbN\niv^'H«\.TXN. 
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AVOIRDUPOIS WEIGHT. 

1 49* Avoirdupois Weight is used in weighing gro- 
ceries and all coarse articles ; as, sugar, tea, coffee, butter, 
cheese, flour, hay, &c., and all metals, except gold and 
silver. 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces " 1 pound, " lb. 

25 pounds *" 1 quarter, " qr, 

4 quarters, or 100 lbs. " 1 hundredweight, cwt. 

20 hundred weight " 1 ton, marked * T. 

Obs. 1. The Avoirdupois Pound of the Untied States is determined 
firom the standard Troy Pound, and is in the ratio of 5760 to 7000;* 
that is, 

1 pound Troy contains 5760 grains. 
1 pound Avoirdupois " 7000 " Troy.s 
1 ounce " " 431-^ " " 

Idram « " 27^ " " 

2. The British Imperial Pound Avoirdupois is defined to be the 
weight o£ 27 A Wo cubic inches of distilled water, at the tempera- 
ture of 60° Fahrenheit, when the barometer stands at 30°.t 

3. Gross weight is the weight of goods with the boxes, casks, or 
bags which contain them. 

Net weight is the weight of the goods only. 

4. Formerly it was the custom to allow 112 pounds for a hundred 
weight, and 28 pounds for a quarter; hot this practice has become 
nearly or quite obsolete. In buying and selling all articles of com- 
merce estimated by weight, the laws of most of the States as well as 
general usage, call 100 pounds a hundred weight, and 25 pounds a 
quarter. 

11. How many djams are there in 2 ounces? In 3 
oz. ? In 4 oz. ? In 5 oz. ? 

12. How many ounces in 2 pounds? In 3 lbs.? In 
4 lbs? In 5 lbs.? 

13. How many pounds in 2 quarters? 



Quest. — 149. In what is Avoirdupois Weight used t Repeat the 
Table. Point to an object that weighs an ounce. A pound. Obs. 
How is the AvoirdHpois pound of the United States determined ! 
What is gross weight ? Net wqight 1 How many pounds were for* 
merly allowed for a hundred weight ? For a quarter ? 

• Reports of Sccreury of Trpaaury, March 3, 1832 ; Jun«, 20» 1632. M«o 
CoDfrressional Documciiifi of IP33, 

t Hiod'n Aritbmotie, Art. 233. 



1 40 coMWUND [Sect, im 

14. How many quarters in 2 hundred weight^ In 3 
cwt. ? In 5 cwt. ? In 6 cwt ? 

APOTHECARIES' WEIGHT. 

150« Apotheccme^ Weight is used by apothccarie* 
and physicians in mixing medicines. 

20 gnuns (gr,) make 1 scruple, marked sc, or 3. 

3 scruples " 1 dram, " dr^yOt I. 

8 drams " 1 ounce, , " ex^y or J. 

12 ounces " 1 pound, " ft. 

Obs. 1. The pound and ounce in this weight are the same, as the 
TVoy pound and ounce ; the other denominations are different. 
2. Drugs and medicines are bought and sold by camrdupois weight 

15. In 2 scruples, how many grains? In 3 sc. ? 

16. In 3 drams, how many scruples? In 4 dr.? In 
6 dr.? In 7 dr.? 

17. In 2 pounds, how many ounces ? In 3 lbs. ? 

LONG MEASURE. 

161« Lang JH^a^re is used in measuring distances 
or length only, without regard to breadth or depth. 



12 inches (in.) 




make 1 foot, 




marked Jt 


8 feet 






1 yard, 




yd. 


61 yards, or 16i feet 






1 rod, perch, or pole, 


" r. orp. 


40 rods 






1 furlong, 




" Jur. 


8 furlongs, or 320 rods 






1 mile. 




« m. 


Smiles 






1 leagucj 




I 


60 geographical miles, oi 
69^ statute miles 


1 




1 degree, 




*'d€gJCitO, 



360 degrees make a great circle, or the circumference of the earth. 

Note. — i inches make 1 hand; 9 inches, 1 span; 18 inches, 1 cu- 
bit j 6 feet, 1 fathom. » r~ ) 



Quest.— 150. In what is Apothecaries' Weight used ? Recite the 
Table. 06*. To what are the apothecaries' ounce and pound equal ? 
Mow are drugB and medicines bought and sold ? 151. In what is 
L<ajg Measure wed I Recite the Ta\Ae. 



Qbb. 1. The sUmdardvanU of l^mglh adopted by the General Go«_ {^ 
▼ernment, is the Yard of 3 feet, or 36 inches, and is identical with the* ^^ 
Imperial Yard of England. It is made of brass, and is determined \ 
horn the scale of Tronghton* at the temperature df 60^ Fahrenheit 

2. Long measure is frequently called linear^ or U/rual measure* 
Formerly the inch watf divided into 3 harUyeama; but the barleycorn 
ii not employed as a measure at the present day. The inch is eom* 
monly divided either into eighths or tenths i sometimes, however, it is 
divided into (wtifthuj which are called lines. 

19. In 3 feet, how many inches? In 8 feet and 4 in., 
how many inches ? In 4 feet and 7 in. ? 

20. How many fUrlongs in 3 miles and 2 furlongs ? 
How many in 4 m. and 5 fur. % In 6 m. and 7 fur. ? 

21. How many yards in 6 feet? In 12ft.? In 16 ft.? 
In 23 ft? 

22. How many feet in 27 inches? In 36 in. ? In 41 
in.? In 64 in.? 

23. How many yards in 12 feet ? In 17 ft ? In 25 ft ? 
In 30 ft.? 

CLOTH MEASURE. 

152* Cloth Measure is used in measuring cloth, lace, 
and all kinds of goods which are bought and sold by the 
yard. 

2^ inches {in.) make 1 nail, marked na. 

4 nails,or9 in. " 1 quarter of a yard, " qr. 

4 quartets- ." 1 yard, " yd. 
3 quarters, or | of a yard " 1 Flemish ell, " FL e. 

5 quarters, or li yard " 1 English ell, " E. «. 

6 quarters, or li yard " 1 French eU, ** F» i. 

Obs. Cloih measure is a species of long measure. The yard is the 
same in both. Cloths, laces, &c., are bought and sold by the linear. 
yard without regard to their width. 

Quest. — Draw a line an inch long upon the black-board. Draw 
one a foot, and another a yard long. How long is your desk! Your 
teacher's table ? How wide ? How long is the school room I How 
wide I 06tf. What is the standard unit of Length adopted by Congress t 
What ia Long Measure often cfdled ? 152. In what ia Cloth Measure 
Used ? Repeat the Table ? Vbs. Of what is cloth measure a speoies? 
Whftt is the kind of rard by which cloths, laces, &c. are bought and 
•old? 

^ A celebraUd £agUa\x tsct\a^ 
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•24. In 3 quarters, how many nails? In 5 qrsi? In 

7 qrs. ? 

25. How many quarters in 4 yards ? In 6 yds. ? In 

8 yds. ? In 1 1 yds. ? In 15 yds. ? 

26. How many quarters in 5 Flemish ells ? In 7 Fl. e. ? 
InlOFl. e.? 

27. How many quarters in 4 English ells ? In 6 E. e. ? 
In9E. e.? 

28. In 10 quarters, how many yards? In 12 qrs.? 
In 15 qrs. ? In 18 qrs. ? In 24 qrs. ? In 80 qrs. ? 

29. How many French elk in 12 quarters? In 24 
qrs. ? In 36 qrs. ? In 45 qrs. ? 

SQUARE M£ASUB£. 

153* Square Meamre is used in measuring surfaces, 
or things whose length and breadth are considered with- 
out regard to heighth or depth ; as, land, flooring, plas- 
tering, &c. 

144 square hiches (aq. in.) make 1 square foot, marked sq./L 

9 square feet '* 1 square yard, '* aq* yd* 

mi^Z^'Z'''"'] " l«i.rod,pexch.orpole,.. ,. n 

' 40 square rods " 1 rood, " JR. 

4 roods, or 160 square rods " 1 acre, ** A. 

640 acres " 1 square mile, ** ■ M, 

Square Jnc/i* 

Obs. 1. A square is a figure which has 
/our equal sides, and all its angles right ar^- 
gleSf as seen in the first diagram. Hence, 

A Square Inch is a square, whose ddes 
are each a linear inch in length. 

A Square F\)ot is a square, whose sides 
are each a linear foot in Iengtl;i. 



Quest. — 153. In what is Square Measure used ? Recite the TaMe, 
Oig. What IB a square ? Draw a square \iVQ«l^^V^»fc\^^^ Wh«» 

^ a square inch ? A square foot^ 



L&Ts. 153, 164.] 



SmUBXBJS. 
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A Square Yard, is a square, whose sides 
iare eacn a linear yard or three linear feet in 
length, and contains 9 square feet, as repre- 
sented in the adjacent figure. 

2. In measuring land, surveyors use a 
chain which is 4 rods long, and is divided into 
100 links. Hence, 25 links make.! rod, and 
^-iW inches make 1 link. 

This chain is commonly called Gunter^a 
CJiain. from the name of its inventor. 



9^. 


^.=1 


,q.ydU 





















30. How many inches in 2 square feet ? 

31. How many square feet in 2 square yards? In 3 
yds. ? In 5 yds. 1 In 8 yds. ? 

32. How many square yards in 2 square rods? 
33i How many roods in 80 square rods % 

34. How many acres in 16 roods? ,In 25 R.? In 
30 R? In48R.? 



CUBIC MEASURE. 



154* Cvbk Measure is used in measuring solid bodies, 
or things which have length, breadth, and thickness, such 
as timber, stone, boxes of goods, the capacity of rooms, 
ships, &c. 



1728 cubic inches (cu. in..) make 1 cubic foot, 
27 cubic feet " ^" 

40 feet of round, or ) 
50 ft. of hewn timber j 
42 cubic feet 



16 cubic feet 

8 cord feet, or 
128 cubic feet 



1 Cubic yard', 
1 ton, or load, 

1 ton of shipping, 

1 foot of wood, or 

a cord foot, 

1 cord, 



marked 


CO. yd. 


u 


r. 


(( 


T. 


CI 


e,JU 


<( 


C. 



Obs. 1. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, 
contains 1 cord. Forf8X4X4— 128. • 



Quest.— What is a square yard t Draw a square inch ; a square 
foot : a square yard. 154. In what is Cubic %.eQA\n^ wa^^X 'vaks^^ 
ihaTaJWe. 



\ 
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d. A Cit&e k a ioOd body baand. Cubic Indu 

ed by nr eguoi aquarea. It is often 
called a hexaedrofu Hence, 

A Cubic Inch is a cube, each of 
whose sides is a square inch, as re*> 
presented by the adjoining figttie. 

A Cubic Foot is a cube, each of 
whose sides is a square foot. 

3. The cufrtc ton is chiefly Used for 
estimating the cartage and transport 
lation of timber. By a ton uf round 
timber is meant, such a quantity of 
timber in its rough or natural state, 
as when hewn, will make 40 cubic feet, and is supposed to be equal 
in weight to 50 feet of hewn tilnber. 

Note. — For an easy method of forming models of the cube and 
other regular solids, see Thomson's Legeiure's Qeometiy, p. SSKSk 

« 

WINE MEASURE* 

155* Wine Mioswre is used in measuring wine, al- 
cohol, molasses, oil, and all other liquids except beer, ale, 
and milk. 




4gaistei) 

2 pints 

4 quarts 
3 li gallons 
42 gallons 
63 gallons, or 2 barrels 

2 hogsheads 

2 pipes 



marked 



make 1 pint, 

" 1 quart, 

« 1 gallon, 

« 1 barrel, 
1 tierce, 
1 hogaliead, 
1 pipe or butt, " 
1 tun, « 



ft, 

qk 

" go^ 

« Her, 

« hhd, 

pi 

tun. 



Obs. The standard unit of Liquid Measure adopted by the Qovem- 
ment, is the EngUsk Wine Gallon of 231 cubic inches, equal to 
8 AVo pounds avoirdupois of distilled water at the maximumdensity, 
which is about il^ Fahrenheit.* 



Quest. — Obs. What is a cube? What is a cubic inch? A cubic 
foot? Draw a cubic inch upon the black- boarol What is meant by a 
ton of round timber? 155. In what is Wine Measure used? Recite 
the TaUe. Obs, What is the standard, unit of Liquid Measure of the 
United States ? How many cubic inches in a wine gallon ? 
* (Xtmsted^a Philosophy. Also, HaasVex oa'W^VM^ vuSL'^KxwsQi^wt^ v ^^ 
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35. In 4 pints, how many gills? 'In 6pts.? 'In 12 

pta? 

36. In 5 quarts, how many pints ? In 6 qts. ? In 9 
qts.? In 13 Qts.? 

37. In 4 gallons, how many quarts? In 6 gals.? In 
^Ogals.? In 12 gals.? 

38. In 3 hogsheads, how many barrels? In 7 hhds. ? 

39. How many quarts in 8 pints? In 11 pts.? In 
15 pts.? In 18 pts.? 

40. How many gallons in 16 quarts? In 22 qts.? 
In 32 qts. ? 

BEER MEASURE. 

156* Beer Measure is used in measuring beer, ale, 
and milk. 

2 pints (pts.) make 1 quart, marked qL 

4 quarts " 1 gallon, " gal, 

36 gallons " 1 barrel, " bar. or bbl. 

\^ barrels or 54 gals. " 1 hogshead, « hhcL 

Obs. The beer gallon contains 282 cubic inches. In many places 
milk is measured by wine measure. 

41. In 8 quarts, how many pints ? In 7 qts. ? In 16 
qts.? 

42. In 4 gallons, how many quarts ? In 6 gallons ? 
In 20? 

DRY MEASURE. 

157* Dry Measure is used in measuring grain, fruit, 
salt, &c. 

2 pints ( pt) make 1 quart, marked qi. 

8 quarts " 1 peck, " pk 

4 pecks or 32 qts. " 1 bushel, " btc. 

8 bushels " 1 quarter " qr, 

32 bushels " 1 chaldron, « ch, 

Obs. 1. In England, 36 bushels mtjie a chaldron. 



Quest.— 156. In what is Beer Measure used? Recite the Tftbl% 
157. In what is Dry Measure used % Bepe^X \lb& *t«^c>. 
13 



\ 



146 coMPoiJiiD [Sect. VIL 

2. The giaJtfiard unit of Dry Mtamir^ addpted hy the Govem- 
ment, is the WiruihAster Buahd of 2l50-ji^ cubic inches, equal U 
77 ^g7i . pojands avoirdupois of distilled water, at the maximum den- 
sity. The Winchester bushel is so called, because the standard 
measure was formerly kept at Winchester. England. 

43. In 4 quarts, how many pints? In 6 qts. ? In 10 
qts.? In 14 qts.? InlSqk? 

44. How njany quarts are there in 8 pecks ? In 6 
pecks ? 

46. How many pecks in 3 bushels ? In 5 bu. ? In 
10 bu. ? 

46. How many quarts in 6 pints? In 10 pts. ? In 
15pts.2 

47. How many bushels in 8 pecks ? In 16 pks. ? In 
20pks.? 

TIME. 

158. Time is naturally divided into days and yecurs ; 
the former are caused by the revolution of the EarA on 
its axis, the latter by its revolution round the sun. 



60 seconds (sec.) make 1 minute, 


ma]&e4min. 


60 minutes "1 hour, 


hr. 


34 hours " 1 day, 


d. 


7 days « Iweek, 


«' wk. 


4 weeks " 1 lunar month, 


" nwb 


12 calendar months, or \tt -i ^:^i ^«, 
J66 days and 6 hrs., (nearly) \ * ^'"^ ^^^ 


M -_ 


tpr. 



Obs. 1. A Solar yeai is the exact time in which the earth revolvei 
round the sun, and contains 365 days, 5 hours, 48 minutes, and 48 
seconds. 

2. 'Since the civil year contains 365 days and 6 hours, (nearly,) it is 
plain that in four years a whole day will he gained, and therefore 
every fourth year must have 366 days. This is called BiaaexHle^ or 
. Ijeap Year, The odd day is added to the month of Febmaiy ; in 
every Leap year, therefore, February has 29 days. 



Quest. — Obt. What is the standard unit of Dry Measure adopted by 
the government ? 158. How is time naturally divided ? Recite the 
J^hle. Obg, What is a solar year \ How is leap year ocoasicHMd ? 
To which monjji is the odd day aAd^d \ 



AiTB. 158, 159.] 
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3. The foUowbg are the names of the Id calendar moi^ths inte 
which the dvil year b divided, with the number of days in each: 



January, 


(Jan.) 


Jirst 


month, 


has 31 dayv. 


February, 


(Feb.) 


second 


If 


fi 28 « 


March, 


(Mar.) 


third 


u 


II 31 u 


X: 


(Apr.) 
(May). 


fourth 


If 
ff 


« 30 « 
II 31 fi 


June. 


(June) 


inxih 


II 


« 30 " 


July, 


(J«iy) 


9tVcnin 


<i 


<f 31 u 


August, 


(Aug.) 
(Sept.) 


eighth 


If 


II 31 c< 


September, 


ninth 


u 


« 30 « 


October, 


?Oct.) 


tenth 


fC 


II 31 II 


November, 


(Nov.) 
(Dec.) 


eleventh 


ff 


" 30 " 


Decembef, 


twelfth 


If 


<i 31 II 



' The number of days in each month may be easily remembered 
from the following lines: 

"Thirty days hath September, 
April, June, and November; 
February twenty-eight alone, 
All the rest have thuty-one; 
Except in Leap year, then is the time. 
When Februaiy has twenty-nine." 

48. How many days in 3 weeks ? In 4 wks. ? In 5 
wks. ? In 7 wks. ? In 9 wks. ? 

49. How many weeks in 14 days ? In 21 days? In 
32 days 7 In 35 days 7 In 40 days 7 



CIRCULAR MEASURE. 



159* Circular Measure is applied to the divisions of 
the circle, and is used in reckoning latitude and longi- 
tude, and the motion of the heavenly bodies. 



60 ^seconds (") make 
60 minutes " 

30 degrees « 

12 signs, or 360<* « 



1 minute, marked ' 
1 degree, " ® 
1 sign, « f. 

1 circle, " c 



QvBBT.—lSB. lhwhatiBCii««UrMMUR«M\»ML\ 'fijBgmfii'dMb.'t^ifij^ 



148 



C0lft»OUND 



[Sect. VII 



Obs. 1. The circumference of 
every circle is divided, or supposed 
to be divided, into 3(^0 equal parts, 
called degrees, as in the subjoined 
figure. 

2. Since a degree is tJt V^t^ ^^ 
the circumference of a circle, it 
is obvious that its length must de- 
pend on the size of the circle. 




270° 



50. In 2 degrees, how many minutes ? In 3 degrees ? 

61. In 2 signs, how many degrees? In 3 signs, how 
many ? In 4 signs, how many ? 

62. How many signs in 60 degrees? In 90 degrees? 

MISCELLANEOUS TABLE. 



I2uniu 

12 dozen, or 144 
12 gross, or 1728 
20 units 

56 pounds ' 

100 pounds 
30 gallons 

200 lbs. of shad or lialmon 
196 pounds 
200 pounds 

14 pounds of iron, or lead 
21 i stone 
8 pigs 

24 sheets of paper 
20 quires 
A sheet folded in two leaves, is called bl folio. 
A sheet folded in four leaves, is called a quarto^ or Ato. 
A sheet folded in eight leaves, is called an octat>Oy or Sua. 
A sheet folded in twelve leaves, is called a duodecinwj or 127n0. 
A sheet folded in eighteen leaves, is called an 18mo. 

Obs. Formerly 112 pounds were allowed for a quintal. 



make 1 dozen, (doz.) 

" 1 gross. 

" 1 great gross. 

." 1 score. 

" ^ 1 firkin of butter. 

" 1 quintal of fish. 

1 bar. of fish in Mass. 

1 bar. in N. Y. and Conn. 

1 bar. of flour. 

1 bar. of pork. 

1 stone. 

1 fother. 

1 quire. 
1 ream. 



QuK8T, — Obs. How is the clrcumfeTCitvce ot ^N«r) cisdfi divided I 
On what doeB the length of a degree Ae^tidX 
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EEDUCTION OP COMPOUND NUMBERS. 

160* The process of changing- compound numbers 
from oite denomination into another, without altering 
their vahe, is called Reduction. 



EXERCISES FOR THE SLATE. 

Ex. 1. Reduce £3 to farthings. 

Operation. We first reduce the given pounds 

£3 to shillings. This is done by mul- 

^ 20s. in 1 £.' tiplying them by 20 because 20s. 
make £1. (Art. 147.) That is, 
since there are 20s. in £1, in £3 
there are 3 times 20s. or 60s. We 
now reduce the 60s. to pence, by 
multiplying them by 12, because 
12d. make Is. Finally, we re- 
duce the 720d. to farthings, by 
multiplying them by 4, because 
The last product, 2880 fer., is the an- 



60 shillings. 
12d. in Is. 

720 pence. 
4 far. in Id. 

Jl?w. 2880 far. 

4 far. make Id. 

swer ; that is, £3=2880 far. 



2. Reduce £2, 3s. 6. and 2 far. to farthings. 



Operation. 

£. s, d. far. 
2 3 6 2 
20s. in £1. 

43 shillings. 
12d. in is. 

522 pence. 
4 far. in Id. 



2090 far. Ans. 



In this example there are shil- 
lingSy-pence, and farthings. Hence, 
when the pounds are reduced to 
shillings, the given shillings (3) 
must be added mentally to the pro- 
duct. In like manner when the 
shillings are reduced to pence, the 
given pence (6) must be added ; 
and when the pence are reduced to 
farthings, the given farthings (2) 
must be added. 



Obs. In iheae examples it it> required to reduce higher denomina- 
tions to lower; as pounds to shillings, shillings to pence, &c. This 
is done by successive multiplications. 

Quest.— 160. What is Reduction ? How are pounds reduced to 
■biUings I Why multiply by 20 1 How wee i>\^WJa^ x«^^\)L^x4N&^Tv^2sds 
Why ? How, pence to forthinga % W\xv X 

13* 
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160* a. It often happens that we wish to reduce 
lower denominations to higher, as farthings to pence, 
pence to shillings, and shillings to pounds. Thus, 
» ■ 

3. In 2880 farthings, how many pounds 1 

^^ , First, we reduce the given farthings 

OpercUtan. ^q pence, which is the next higher de- 

4)2880 far. nojnination. This is done by dividing 

1 o\70ciA them by 4. For, since 4 far. make Id., 

14)/^ (Art. 147,) in 2880 far. there are as 

20)608. many pence, as 4 is contained times in 

£3 Ans. 2880 ; and 4 is contained in 2880, 720 

times. We now reduce the 720 pence 

to shillings, by dividing them by 12, because 12d. make 

Is. Finally, we reduce the shillings (60) to pounds, by 

dividing by 20, because 20s. make £1. Thus, 2880 far. 

=£3, which is the answer required. 

4. How many pounds in 2090 farthings ? 

OpercUion. In dividing by 4 there is a 

4)2090 far. remainder of 2 far. ; in dividing 

12)5221 2 far. over. ^Y ^?^ }]'Z^. '^ ^ remainder of 

rwnrjir-^ ^- J ^° dividmg by 20, the quo- 

20 )43s. 6d . over, tient is £2 and 3s. over. The 

£2, 3s, over. answer, therefore, is £2, 3s. 6d. 

Ans. £2, 3s. 6d. 2 far. 2 far. That is, 2090 far.=£2, 

3s. 6d. 2 far, 

Ob8. 1. The lafit two examples are exactly the reverse of the first 
two ; that is, lower denominations are required to be reduced to high- 
er, which is done by successive divisions. 

2. Reducing compound numbers to lower denominations is usually 
called Reduction Descending; reducing them to A^^r denomina- 
tions, Reduction Ascending. The former employs multiplicaGon ; the 
latter division. They mutually prove each other. 



QujST. —Ex. 3. How are farthings reduced to pence ? Why divide 

by 4 ! How reduce pence to shillings ? Why ? How shiUinga to 

pounds 1 Why ? 06». What is reducmg compound numbers to lower 

aenominationB usually called ? To higher denominations ? Which of 

the /unduaental rules is employed m tbk& iotmeitX Which, by the 

latter f ' ^ 
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16 1*^ From the preceding illustrations we dtfive 
the following 

GENERAL RULE FOR REDUCTION. 

I. To reduce compound Nos. to lower denominations. 

Multiply the highest denomiTiation given, by that number 
which it takes tjf the next Imoer denomination to make one of 
this higher ; to the product, add the number expressed in this 
lower denomination in the given example. Proceed in this 
manner with each successive den/>miiuUion, till you come to 
the one required. 

II. To reduce compound Nos. to higher denominations. 

Divide the given denomination by that number which it 
takes cf this denomination to make one (f the next higher. 
Proceed in this manner with each successive denomination^ 
iHl you come to the one required. The last quotient, with the 
several remaindets^ wUl be th£ answer sought. 

162* Proof. — Reverse the operation; thai is, redvM 
hack the answer to the original denominaiiofis, arid if the 
resvU correspond with the numbers given,, the work is right. 

Obs. Each remainder is of the same denomination as the dividend 
from which it arose. (Art. 66. Obs. 2.) 

STERLING MONEY. (Art. 147.) 
5. In £35, 4s. 6d. how many pence ? 

Operation. Proof. 

£ s. d. 12 )8454 p ence. 

35 4 6 2Q )704s. 6d . 

20 £35, 4s. 6d. 

704 
12' 



Ans. 8454d. 



Quest. — 161. How are compound numbers reduced to lower denom- 
inations ? How reduced to higher denominations ? 162. Hovn \% ^e;jb^ 
Auction proved ! Obs. Of what deiioiaviUL\ioiv\& «a.OBL'tninifisA«t\ 
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6. In 57600 farthings, how many pounds? 

' Operation. Proaf, 

4)57600 far. £60 

12 )14400 d . 20 

20 )1200 s. 1200 8. 

. £60 ^n*. 12 

14400 d. 
4 



67600 far. 

7. In £43, 1 2s., how many shillings 1 

8. In 17 shillings, how many farthings t 

9. In 1 176 pence, how many pounds? 

10. In 12356 farthings, how many shillings t 

11. In 175 pounds, how many farthings? 

12. In £84, 16s. 7id., how many farthings ? 

13. In 25256 pejice, how many pounds ? 

14. In 56237 farthings, how many pounds? 
16. In £25, 9s. T^d., how many farthings? 

TROy WEIGHT. (Art. 148.) 

16. In 11 lbs., how many pennyweights? 

Ans, 2640 pwta 

17. In 15 ounces, how many grains? 

18. In 10 lbs. 5 oz. 6 pwts., how many grains ? 

19. In 5 12 pwts., how many pounds? 

20. In 2156 grains, how many ounces? 

21. In 35210 gmins, how many pounds? 

AVOIRDUPOIS WEIGHT. (Art. 14^.) 

22. Reduce 25 pounds to drams. Ans. 6400 dranaa 

23. Reduce 36 cwt. 2 qrs. to pounds. 

24. Reduce 5 tons, 7 cwt. 15 lbs. to ounces. 

25. Reduce 3 quarters, 15 lbs. 10 oz. to drams. 

26. Reduce 875 ounces to pounds. 

27. Reduce 1565 pounds to hundred weight 

28. Reduce 1728 drams \0T^o\xw4s. 



Art. 162.] eeductiox 153 

29. Reduce 5672 ounces to hundred weight. 

30. Reduce 15285 pounds to tons. 

31. Reduce 26720 drams to hundred weight. 

APOTHECARIES^ WEIGHT. (Art. 150.) 

32. How many drams are there in 70 pounds? 

Ans. 6720 drams. 

33. How many scruples in 156 pounds ? 

34. How many ounces in 726 scruples ? 

35. How many pounds in 1260 drams ? 

LONO MEASURE. (Art. 151.) 

36. In 96 rods, how many feet 1 

2)96 

5i yds. in 1 r. We first multiply by 5, then 

4gQ by -J^, and unite the two results. 

48 , (Art. 134. a.) But to multi- 

528 vards. P^^ ^^^' "^^ ^^^^ ^^^^ ^^ ^® 

3 ft in 1 d multiplicand once. (Art. 132.) 

Ans. 1584 feet. 

37. tn 45 furlongs, how many inches ? 

38. In 1584 feet, how many rods? 

3)1584 We first reduce the feet to yards, 

528 by dividing by 3 ; next, reduce the 

2 yards to rods, by dividing by 5-J-. 

1 1 \l n^ ^^' ^° divide by 5^-, we reduce it to 

'- . halves, and also reduce the dividend 

Ans. 96 (528 yds.) to halves, then divide 
1056 by 11. (Art. 139,1.) 

39. In 1728 inches, how many rods? 

40. In 26400 feet, how many miles ? 

41. hi 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 in., how many inches? 

43. In 750324 inches, how many miles ? 

44. How many inches in the circumference of the 
earth? 



\5A 
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CLOTH MEASURE. (Art. 152.) 

45. How many quarters in 45 yards 1 

46. How many nails in 53 Flemish ells? 

47. How many nails in 81 English ells? 

48. Reduce 563 quarters to yards. 

49. Reduce 1824 nails to French ells. 
60. Reduce 5208 nails to English ells. 



SaUARE MEASURE. (Art. 153.) 

51. In 1766 square rods and 19 yards, how many feet? 

52. In 56 acres and 3 roods, how many square feet ? 

53. In 1275 square miles, how many acres? 

54. How many square rods in 25640 feet ? 

55. How many acres in 1865 roods? 

56. How many acres in 211816-5J" yards? 

163* The area of a floor, a piece of land, or any 
surface which Imsfcrur sides and four right angles^h found 
by midliplying its length and breadth together. 

Note. — ^The arta of a figure is the superficial contents or space con- 
tained within the line or lines, by which the figure is bounded. It is 
reckoned in square inches, feet, yards, rods, 6S:. 

57. How many square feet are tHere in a table which 
is 4 feet long and 3 feet wide ? 



Suggestion, — Let the given 
table be represented by the 
subjoined figure, the length of 
which is divided into 4 equal 
parts, and the breadth into 3 
equal parts, whiclvwe will call 
linear feet. Now it is plain 
that the table will contain as 
many sq. feet as there are squares in the given figure. But 



Quest. — 163. How do you find the area or superficial contents ofa 
surface having four sides and four ri^it angles ? Note. What is meant 
by the term area ? How is it reckoned ? ubs. What is a figure which 
has four sides and four right angles, called 1 
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tile number of squares in the pgure is equal to the number 
of equal parts (linear feet) which its length contains, re- 
peated as many timea as ihere are equal parts (linear 
feet) in its breadth ; that is, equal to 4x3, or 12. The 
table therefore contains 12 square feet 

Obs. a fi^re which has four sides and four right aogles, like the 
preceding, is called a Rectangle^ or Parallelogram. 

58. What is the area of a garden, whifih is 8 rods long 
and 5 rods wide ? Ans. 40 square rods. 

59. How many square feet in a floor, 18 feet long and 
17 feet wide? 

60. How many square yards in a ceiling, 20 feet long 
and 18 feet wide 7 

61. What is the area of a field, which is 36 rods long 
and 25 rods wide ? 

62. How many acres are there in a piece of land, 80 
rods long and 48 rods wide ? 

CUBIC MEASURE. (Art. 154.) 

63. In 75 cubic feet, how many inches ? 

64. In 37 tons of round timber, how many inches ? 

65. In 28124 cubic feet, how many tons of hewn 
timber ? 

66. In 16568 cubic feet of wood, how many cords? 

67. In 65 cords of wood, how many cubic feet? 

164* The solidity, or cubical contents of boxes of 
goods, piles of wood, &c., are found by mvltiplying the 
length, breadth, and thickness together. 

68. How many cubic inches are there in a box, whose 
length is 30 inches, its breadth 18, and its depth 15 inches? 

Ans. 8100 cu. in. 

69. How many cubic inches in a block of marble, 43 
inches long, 18 inches broad, and 12 inches thick? 

Quest.— 164. How are the cubical contents of a box of goods, a pile 
«f wood, <fec., found? 
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70. Mow many cubic fe^ in a room, 16 feet long, 15 
feet wide, aird 9 feet high i 

71. How many cubic feet in a load of wood, 8 feet long', 
4 feet wide, and 3-J- feet high 1 

72. How many cubic feet in a pile of wood, 16 feet 
long, 6 feet wide, and 5 feet high ? How many cords ? 

73. How many cords of wood in a pile, 140 feet long 
4^ feet wide, and 6i5- feet high ? 

WINE MEASURE. (Art. 155J 

74. In 4624 gills, how many gallons ? 

75. In 24260 quarts, how many hogsheads ? 

76. How many pints in 1 5 hogsheads, and 20 gallons ? 

77. How many gills in 40 barrels ? 

BEER MEASURE. (Art. 156.) 

78. How many barrels of beer in 5000 pints 1 

79. How many hogsheads in 7800 quarts ? ' 

80. How many quarts in 25 hogsheads, and 7 gallons ? 

81. How many pints in 110 gallons, 3 qts. and 1 pt. ? 

DRY MEASURE. (Art. 157.) 

82. Reduce 536 bushels, and 3 pecks to quarts. 

83. Reduce 821 chaldrons to pints. 

84. Reduce 1728 pints to pecks. 

85. Reduce 85600 quarts to bushels. 

TIME. (Art. 158.) 

86. In 1 5 days, 6 hours, and 9 min., how many seconds ? 

87. In 365 days and 6 hours, how many minutes ? 

88. How many seconds in a solar year ? 

89. Allowing 365d. 6h. to a year, how many minutes 
has a person lived who is 21 years old ? 

90. How many hours in 568240 seconds? 

91. How many weeks in 8568456 minutes? 

92. How many lunar months in 6925600 hours ? 

93. How many years in 56857200 hours? 

94. How many years in 1000000000 seconds? 
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CIRCULAR MEASURE. (Art. IW.) 

95. In 75 degrees, how many seconds ? 

96. In 8 signs, and 15 degrees, how many minutes? 

97. In 12 signs, how many seconds? 

98. In 86860 seconds, how many degrees ? 

99. In 567800 minutes, how many signs ? 
100. In 25000000 seconds, how many signs? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

Ex. I. Change 7s. 6d. to the fraction of a pound. 

7s. 6d. £1 or 208. . deducing the 



12 12 



7s. 6d. to pence, 

^ _ . , (Art. 161, I,) we 

Numerator 90d. Denommator 240d. have 90d. which 
Ans. £2 4o=ift-, or £8. jg |}jg numerator 

of the fraction. Then reducing £1 to the same denomi- 
nation as the numerator, we have 240d., which is the 
denominator. Consequently t^ is the fraction required. 
But ^4*u may be reduced to lower terms. Thus -f^^ 
ift-, or |. (Art. 120.) Hence, 

165* To reduce a compound number to a common 
fraction. 

First reduce the given compound number to the lowest 
denominaiion mentioned for the numerator; then reduce a 
UNIT of the denomination of the required fraction to the 
same denomination as the numercUor^ arid the resvU imU be 
the denominator. (Art. 161.) r 

039. When the given number conUuns but one denomination, it of 
course requires no reduction. 

2. Reduce 3s. 7d. 2 far. to the fraction of £1. 

Ans. £if i or £^V(f- 

3. Reduce 9cl. 3 far. to the fraction of Is. 

4. Whtit part of a bushel is 3 pecks and 5 qts. ? 



Quest. — 165. How is a compound number reduced to a common 
fraction? 

14 
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5. What part of a peck is 5 qts. and 1 pt. ? 

6. What part of a gallon is 3 qts. 1 pt. and 3 gills? 

7. What part of 1 gallon is 1 pt. and 1 gill? 

8. What part of 1 hogshead is 15 gals, and 3 qts. ? 

9. What part of 1 ton is 5 cwt. and 2 qrs. 1 

10. What part of 1 hundred weight is 2 qrs. and 7 lbs. ? 

1 1. What part of 1 quarter is 1 lb. and 5 oz. ? 

12. What part of 1 mile is 45 rods? 

13. What part of 1 mile is 10 fur. and 35 rods? 

14. What part of 1 league is 1 m. 1 fur. and 1 r.? 

15. What part of 1 yard is 2 qrs. and 3 nails? 

16. What part of £ I is 1 penny? Ans. £■^4'^' 

17. What part of £1 is f of a penny ? 

Note. — ^The lowest denomination mentioned in this example, is 
thirds of a penny. Hence, £1 must be reduced to thirds of a penny 
for the denominator, and 3, the given number of ttiirds will be the 
numerator. Ans. ^TuTi or £360' 

18. What part of £1 is 5^ shillings? Ans. £^. 

19. What part of 1 day is 2-i- hours ? 

20. What part of 1 day is 4 h. and Si min. ? 

21. What part of 1 hour is 3 min. and 40 sec? 

22. What part of 1 hour is 15^ sec? 

23. What part of 1 pound is f of an ounce ? 

24. What part of 1 ton is f of a pound ? 

25. What part of 1 hogshead is f of a gallon ? 

26. What part of 1 gallon is f of a gill ? 

FRACTIONAL COMPOUND NUMBERS. 
REDUCED TO WHOLE NUMBERS OF DIPPEEENT DENOMINATIONS. 

fix. 1. Reduce -f of £1 to shillings and pence. 

Operation. Multiply the numerator by 20, to 

3 eighths £. reduce it to shillings, as in reduc- 

20 tion. (Art 161, I.) £ix2()s.=Vs. 

8)60 ^^ ^s. and 4 remainder. Again, mul- 

«i.;i "^ -«/i A *^v^ tiplyinff the remainder 4 by 12, we 

skil. 7,and4rem. have 48 ; and 48H-8=6dL The 

_ quotients, 7s. and 6d. 'are the an- 

8)48 gwer required. Hence, 

Pence 6. Ans. 7s. 6d. 
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166* To tedaee fractional compoui^ namben to 
whole numbers. 

Fir^ reduce the given numerator to the next lower denom- 
ination; (Art. 161, 1;) then divide the product by the de- 
nominator, and the quotient toill be an integer of the next 
lower denomination. Proceed in like manner with the re- 
mainder, and the several quotients wiU be the whole mmbers 
required, 

2. Reduce f of £1 to shillings. Ans, 12s. 

3. How many shillings and pence in £,\ % 

4. How many shillings, &c., in £f- ? 

&. In f of 1 week, how many days, hours, &c. % 

6. In T^^ of 1 day, how many hours, minutes, &c. ? 

7. Change ^ of 1 l^pgue to miles, &c. 

8. Change ^ of 1 mile to furlongs, &c. 

9. Reduce t^- of 1 hundred weight to quartets, &c. 

10. In -f of 1 ton, how many hundred weight, &c. % 

11. In f of 1 bushel, how many pecks, quarts, &c. ? 

12. In T^ of 1 peck, how many quarts, &c. % 

13. Reduce ^\ of £1 to shillings. 

Suggestion. — Since the numerator, when reduced to the 
denomination required, cannot be divided by the denomi- 
nator, the division must be represented. Ans. f^s. 

Note. — This, in effect, is reducing -g^ of £1 to the fraction of a 
shilling. 

14. Reduce tH o^ £1 to pence. Ans, ff^. 

167. From the last two examples it is manifest, that 
a fraction of a higher denomination may be changed to a 
fraction of a lower denomination, by reducing the given 
numerator to the denomincUion of the required frcbdion, and 
placing the result over the given denominator. 

QuKST. — 166. How are fractional compound numbers reduced to 
whole ones 1 167. How is a fraction of a mgher denomination changed 
to a iiuctioa of a lower denomination ? 
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16. Reduce tIt o£ £1 to the fraction of a shilling. 

Ans, -flfts. 

16. Reduce -rfo of 1 week to the fraction of a day. 

17. Change tt*?t of 1 mile to the fraction of a rod. 

18. Change tut of 1 rod to the fraction of a foot. 

19. Change tHt of 1 yard to the fraction of a nail.. 

20. Change j ^ o^ o o of 1 ton to the ikaction of a pound. 

ADDITION OF COMPOUND NUMBERS. 

1. What is the sum of £4, 9s. 6d. 2 far. ; £3, 12s. 8d. 
3 far. ; and £8, 6s. 9d. 1 far. 7 

Operation. Having placed the farthings 

£ s. d,^ far, under farthings, pence under 

4 " 9 " 6 " 2 pence, &c., we add the column 

3 ". 12 " 8 " 3 of farthings together, as in sim- 

8 " 6 " 9 " 1 pie addition, and find the sum 

16^^ 9 " " 2 Ans. ^^ ^» which is equal to Id. and 
-^ * 2 far. over. Set the 2 far. un- 

der the column of farthings, and carry the Id. to the col- 
umn of pence. The sum of the pence is 24, which is 
equal to 2s. and nothing over. Place a cipher under the 
column of pence, and carry the 2s. to the column of shil- 
lings. The sum of the shillings is 29, which is equal to 
£1 and 9s. over. Write the 9s. under the column of shil- 
lings, and carry the £1 to the column of pounds. The 
Bum of the pounds is 16, the whole of which is set down 
in the same manner, as the left hand column in simpk 
addition. (Art. 25.) The answer is £16, 9s. Od. 2 far. 

168* Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

1. Write the numbers so that the same denominaiiom shall 
stand under each other. 



Quest. — 168. How do you write compound numbers for addition ? 
Which denomination do you add first t When the sum of any column 
is found, what is to be done with it ? 
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II. Beginning with the hvjest denomifiadon^find the sum 
of each column separaiely^ amd divide it by that number 
which it requires cf the column addedj to make one cf the 
next higher denomination. Set the remainder under the col- 
umn^ and carry the quotient to the Tiext column. 

III. Proceed in this manner loith all the other deruminch 
tioxs except the highest, whose entire sum is set down as in 
simple addition. (Art. 29.) 

Proof. — The proof is the same as in Simple Addition. 
(Art. 28,) 

Obs. The process of adding numbera of different denominations, is 
called Compound Addition. It is the same as Simple Addition, except 
in the method of carrying from one denomination to another. 

2. What is the sum of £10, 6s. 7d. ; £18, 12s. lOd.; 
£5, 3s. 4d.? .A»5. £34, 2s. 9d. 





3. 




4. 




5. 




£ 


s. d. far. 


£ 


s. d. 


£ 


s. 


d. 


6 


7 4 2 


10 


15 8 


21 


18 


10 





6 7 1 


16 


11 


1 
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11 


12 


15 6 
6. 


25 


18 9 
7. 


35 


12 

8. 


7 


lb. 


oz. pwt. gr. 


oz. 


pwt gr. 


lb. 


oz. 


pwt. 


5 


8 16 7 


15 


12 8 


12 


6 


15 


7 


9 6 12 


11 


6 7 


19 
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«ao 


6 15 10 


10 


13 8 
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16 


21 


3 4 5 


6 


1 


28 


3 


11 



9. Add 7 Ibs.^ oz. 16 pwts. 10 grs.; 3 lbs. 10 oz. 8 
pwts. 9 grs.; 8 lbs. 3 oz. 1 pwt. 4 grs. 

10. An Englishman bought a carriaae for £35, 12s. ; 
a horse for £27, 8s. lOd. ; a harness for £7, 16s. lid.; 
how much did he give for the whole ? 



Quest. — What is done with the last colunin ? How is the operation 

S'Qved ? 0/>5. What is the process of adding compound nimibers called \ 
oes it differ from simple addition ? 

14* 



f 



162 coMPouHD . JSeot. VIl 

1 li A merdiant bought of one dairy-man 5 cwt 1 1 lbs. 
6 ounces of butter ; of another, 3 cwt. 15 lbs. 9 oz. ; of 
another, 7 cwt. 6 lbs. 10 oz. : how much did he buy of 
all? . 

12. A manufacturer bought of one man 73 lbs. of 
wool; of another, 96 lbs. 6 oz. ; of another, 135 Iba 11 
oz. ; of another, 320 lbs. 9 oz. ; of another, 642 lbs. 3 
oz. : how much wool did he buy ? 

IS. A man sold to one customer 2 tons, 62 lbs. 10 oz. 
of hay ; to another, 5 tons, 40 lbs. 12 oz. ; to another, 3 
tons, 75 lbs. 6 oz. : how much did he sell to all ? 

14. A man wove 7 yds. 3 qrs. 2 na. of cloth in one 
day ; the next day, 6 yds. 1 qr. 3 na. ; the next, 8 yds. 
3 qrs. 1 na. ; the next, 5 yds. 2 qrs. 3 na. : how much did 
he weave in all ? 

15. Bought several pieces of cotton; one contained 
26 yds. 1 qr. 2 na. ; another, 30 yds. 2 qrs. ; another, 
29i yds. 3 na. ; anbther, 32-i^ yds. 1 na. : how many 
yards did they all contain ? 

16. A hotel keeper bought at one time, 15 bu. 2 pks. 
3 qts. of oats ; at another, 10 bu. 1 pk. 2 qts. ; at another, 
20^ bu. 6 qts. ; at another, 18-J- bu. 5 -qts. : what was the 
amount of all his purchases ? 

17. Bought 4 loads of wheat; the first containing 23 
bu. 3 pks. 5 qts. ; the second, 20^ bu. 6 qts. ; the third, 
26^ bu. ; the fourth, 2 If bu. 7 qts. : how many bushels 
did they all contain ? 

18. What is the sum of 16 m. 3 fur. 16 r. ; 26 m. 1 
fur. 33 r.; 10 m. 8 fur. 22 r.; 45 m. 7 fur. 20 r. ? 

19. A merchant bought 3 casks of oil ; one held 2 
hhds. 30 gals. 2 qts. ; another, 3 hhds. 10 gals: ; another, 
1 hhd. 13 gals. 1 qt. : how much did they all hold? 

20. Sold several lots of wine, in the following quanti- 
ties; 1 pipe, 1 hhd. 21 gals. 2 qts. 1 pt. ; 2 pipes, 11 gals. 
3 qt*?. 1 pt, ; 3 hhds. 15 gals. 2 qts. ; 3 pipes, 10 gals. 2 
qts. I pt. : how much was sold in all? 

21. A mason plajstered one room containing 45 square 
yards, 7 ft. 6 in. ; another^ 25 yds. 6 ft. 95 in. ; another,' 
38 yds. 4 ft. 41 in. : what was the amount of plastering in 
till the rooms ? 
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22. Sold 10 A. 35 r. 10 sq. ft. of land at one time ; at 
another, 3 A. 10 r. 15 ft. ; at another, 18 A 16 r. 23 ft. : 
what was the amount of land sold 1 

23. A merchant received several boxes of goods ; one 
contained 16 cu. ft. 61 in. ; another, 25 A. 81 in. ; another 
20 ft. 13 in. ; another, 38 ft. 72 in. : how many cubic feet 
and inches did they all contain ? 

24. One pile of wood contains IOC. 38 ft. 39 in. ; an- 
other, 15 C. 56 ft. 73 in. ; another, 30 C. 19 ft. 44 in. ; 
another, 17 C. 84 ft. 21 in. : h6w much do they all con- 
tain? 

SUBTRACTION OF" COMPOUND NUMBERS. 
Ex 1. From £15, 7s. 6d. 3 far., subtract £6, 4s. 8d. 2 far. 

Operation. Having placed the less num- 

£ s. d. far. ber under the greater, with far- 

15 " 7 " 6 " 3 things under farthings, pence 

6 " 4 " 8 " 2 under pence; &c., we subtract 

9 " 2 " 10 " I Ans. ^ ^^^' "^"^ ^ ^^^j ^^^ ^^^ ^^® 
^ remainder 1 far. under the col- 

umn of farthings. But 8d. cannot be taken from 6d. ; 
we therefore borrow 1 from the next higher denomina- 
tion, which is shillings ; and Is. or 12d. added to the 6d. 
make 18d. And 8d. from 18d. leaves lOd. Since we 
borrowed, we must carry I to the next column, as in 
simple subtraction. 1 added to 4 makes 5 ; and 5 from 7, 
leaves 2. 6 from 15 leaves 9. Ans. £9, 2s. lOd. 1 far. 

169* Hence, we derive the following general 
RULE FOR SUBTRACTING COMPOUND NUMBERS. 

I. Write the less number under the greater^ so that the 
same denominations may stand under each other. 

I r. Beginning with the lowest denomination., subtract the 
number in each deiiominxUion of the lower line from the num* 
ber above it, and set the remainder below. 



Quest. — 169. How do you write compound numbers for subtraction? 
Where begin to subtract ? When the number in the lower line is larger 
than that above it . what is to be done \ How is the operation proy^ ! 
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III. When a number in any den^omination cf the lower 
line is larger than the nimber above it, borrotb one of the 
next higher denomiruUiofi and add it to the number in the up- 
per line. SvJbtract as before, and carry 1 to the next denom- 
ifiation in the hirer line, as in subtraction of simple num-^ 
hers. (Art. 40.) 

Proof. — TTie proof is the same as in Simple Subtraction. 
(Art. 39.) 

Obs. The process of finding the difference between numbers of 
different denominations is call^ Compound Syhtraction. It does not 
differ firom Simple Subtraction, except in the mode of borrowing, 

2. Subtract £2, 6s. 9d. from £10, 7s. 4d. 

Ans. £8, Os. 7<L 

3. From £15, 16s. lOd. 3 far., take £7, 8s. lid. 1 fiur. 

4. From £56, 7s. 6d. 1 far., take £20, 3s. lOd. 3 far. 

5. 6. 

From 16T. lOcwt. 3qrs. 7lbs. 125T. 7c#t. 2qrs. 20lba 
Take 8T. 5cwt. Iqr. 2lbs. 96T. 9cwt. 3qrs. 12lbs. 

7. 8. 

From 16gak 3qta. Ipt. 2gi. 121hhds. 28gals. Iqt. 
Take 7gals. 2qts. Opt. 3gi. 63hhds. 21gal5. 3qt8. 

9. Bought 2 silver pitchers, one weighing 2 lbs. lOoz. 
10 pwts. 7 grs. ; the other, 2 lbs. 3 oz. 12 pwts. 5 grs. : 
what is the difference in their weight 1 

10. A merchant had a piece of cloth measuring 28 yds. 
3 qrs. 2 na., and sold 15 yds. 1 qr. 3 na. : how much had 
he left? 

11. A lady bought 2 pieces of silk, one of which con- 
tained 19 yds. 2 qrs. 1 na., the other, 15 yds. 3 qrs. 3 na. : 
what is the difference in the length ? 

12. From 25 m. 7 fur. 8r. 12 ft, 6 in., take 16 m. 6'fur. 
30 r. 4 ft. 8 in. 



Quest.— 0&«. What is the process of subtracting compound mimben 
fsalled? Does it differ from simple subtraction ? 
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13. A man owning 95 A. 75 r. 67 sq. ft. of land, sold 40 
A- 86 r. 29 ft. : how much had he left 1 

14. A farmer having bought 120 A. 3 R. 28 r. of 
land, divided it into two pastures, one of whidi contained 
6iO A. 2 R. 35 r. : how much did the other contain ? 

15. A tanner built two cubical vats, one containing 
1 16 ft. 149 in., the other 245 ft. 73 in. : what is the differ- 
ence between them ? 

16. A man having 65 C. 95 ft. 123 in. of wood in liis 
shed, sold 16 C. 117 ft. 65 in. : how much had he left 1 

17. From 27 yrs. 8 mos. 3 wks. 4 ds. 13 hrs. 35 min. 
Take 19 yrs. 5 mos. 6 wks, 5 ds. 21 hrs. 20 min. 

18. What is the time from July 4th. 1840, to March 
1st, 1845? 

OperatioTU 
Yr, mo, d. March is the 3d month, and 

* \, * July the 7th. Since 4 d. cannot 

t q1 ',>^ ff A ^^ taken from 1 d., we borrow 1 

^^^Q " * 1 mo. or 30 d ; then say, 4 from 31 

4 " 7 " 27 Ans. leaves 27. 1 to carry to 7 makes 

8, but 8 from 3 is impossible ; 

we therefore borrow 1 yr. or 12 mos., and say, 8 from 15 

leaves 7. 1 to carry taOis 1, and 1 from 5 leaves 4. 

Hence, 

\10. To find the time between two date*. 

Write the earlier date under the later, placing the years 
on the left, the number of the month next, arhd the day of the 
month on the right, and subtract as before. (Art. 169.) 

Obs. 1. The number of the month is easily determined hj reckon- 
ing from January, the lat mo.^ Feb. the 2d, &c. (Art 158. Obs. 3.) 

a. In finding the time between two dates, and in casting interest, 
30 days are considered a month, and 12 months a year. 

19. What is the time from Oct. 15th, 1835, to March 
lOth, 1842? 

20. The Independence of the United States was de- 

J .,,11 

Quest.— 170. How do you find the tune between two dates ? Obs, 
Ip. finding time between two d»tes, and in casting interest, how XDXOf 
d&ys are considered a month ? How m^y m(mt£i a yMur % 



I 



\ 



\ 



166 coMi>ot{Nl>. [Sdct. VtL 

dared July 4tli, 1776. Hdw much time had elapsed on 
the 25th of Aug. 1845? 

21. A note dated Oct. 2d, 1840, was paid Dec. 25th. 
1843 : how long was it from its date to its payment ? 

22. A ship sailed on a whaling Voyage, Aug. 25th, . 
1840, and returned April 15th, 1844 : how long was her 
voyage ? 

MULTIPLICATION OF COMPOUND NUMBERS. 

Ex. 1. What will 5 yards of broadcloth cost, at £2, S& ^ 
6d. 3 far. per yard ? 

Stiggestion. — If 1 yard costs £2, 36. 6d. 3 far., 5 yards 
will cost 5 times as much. 

Beginning with the^ low- 
est denomination, we say, 5 
times 3 far. are 15 far. ; 
now 15 far. are equal to 3d. 
and 3 far. over. Set the 3 
far. under the denomination 
multiplied, and carry the 3d. 
to the next product. 5 times 6d. are 30d. and 3d. make 
83d., equal to 2s. and 9d. Set the 9d. under the pence, 
and carry the 2s. to the next product. 5 times 3s. are 15s. 
and 2s. make 17s. As the product 17s. does not make 
<me in the next denomination, we set it under the column 
multiplied. Finally, 5 times £2 are £10. The answer 
is £10, 17s. 9d. 3 far. 

171. Hence, we deduce the folloAving general 

RULE FOR MULTIPLYING COMPOUND NUMBERS. 

Multiply each denomination separately, beginning with 
ike loioest, and divide each product by that number which it 
iaJces of the denomination muUiplied, to make one of the 



Quest. — 171. Where do you begin to multiply a compoufid number ? 
What is done with each j^oduct? Obs. When the multiplier is a 
composite number, how pfocecd I What is the process of muUiplyiii|f 
dififerent denominationB, called ! 



£ 


Operation, 
5. d. 


far. 




2 


n 3 /, 


6 


" 3 
5 




10 


" 17 " 


9 


" 3 


An^. 
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next higher ; set down the remmnder, and carry the qua; 
tierU to the next product, as in addition of compound nuwr 
bers. (Art 166) 

Obs. ] . When the multiplier is a composite nambei*, it is advisable 
to multiply first by one fiictorand that product by the other. (Art. 57.) 

2... The process of multiplying different denominations is called 
Compound MuUipUaUian.' 

2. Multiply, £5, 7s. 8d. 2 far. by 18. 
Operation. 
£ s. d. far 

5 " 7 " 8 " 2 Multiply by the factors of 

6 18, which are 6 and 3. 



32 " 6 " 3 " 
3 

90 " 18 " 9 " Ans. 



3. What will 5 horses cost, at £25, 10s. 6d. apiece ? 

4. A company of 6 persons agreed to pay £31, 5s. 8d. 
apiece for their passage from Hamburg to New York : 
what was the expense of their passage ? 

5. What cost 9 yards of cloth, at 18s. 9-Jd. per yard? 

6. What cost 6 pipes of wine, at £9, 7s. 8j^. apiece ? 

7. What cost 8 cows, at £5, 10s. 6d. apiece? 

8. In a solar year there are 365 days, 5 hrs. 48 min. 
48 sec. : how many days, hours, &c., has a person lived 
who is 21 years old ? 

. 9. Bought 10 silver cups, each weighing 3 oz. 15 pwts. 
10 grs. : what is the weight of the whole ? 

10. What is the weight of 72 silver dollars, each 
weighing 17 pwts. 8 grs.? 

11. Bought 7 loads of hay, each weighing 1 T. 3 cwt. 
3 qrs. 12 lbs. : what is the weight of the whole ? 

12. What is the weight of 20 hogsheads of molasses, 
each Aveighing 5 cwt. 3 qrs. 17 lbs. 10 oz.? 

13. A man bought 9 oxen, weighing 1123 lbs. 15 oz. 
apiece : what was the weight of the whole ? 

14. A grocer bought 11 casks of bratidy, each contain- 
ing 54 gals. 3 qts. 1 pt. 2 gills : how much did they all 
contain ? 



1 
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15. If a stageK^oach goes at the rate of 5 m. 2 for. 30 r. 
per hour, how far will it go in 10 hours? 

16. If a Railroad car goes 21 m. 2 fur. 10 r. per hour« 
how far will it go in 10 hours ? 

17. Bought 12 pieces of broadcloth, each containing 
27 yds. 1 qr. 2 na. : how many yards did all contain'? 

18. If a man mows 3 A. 35 sq. r. per day, how many 
acres can he mow in 30 days ? 

19. How^many square yards of plastering will a house 
which has 9 rooms require, allowing 75 yds. 18 ft. to a 
room? 

20. A man bought 15 loads of wood, each containing 
1 C. 33 ft. : how many cords did he buy ? 

21. A miller constructed 7 cubical bios for grain, each 
containing 216 feet 152 in. : what was the contents of 
the whole ? 

22. If a ship sails 2° 25' 10" per day, how far will she 
sail in 20 days ? 

23. Multiply 56°, 42' 1 1" by 32. 

24. If a brewer sells 33 gals. 2 qts. 1 pt. of beer a day, 
how much will he sell in 24 days ? 

25. If a milk-man sells 40 gals. 3 qts. 1 pt. of milk 
per day, how much will he sell in 60 days ? 

26. What cost 82 tons of iron, at £4, 15s. ^d. per 
ton? 

27. If 1 acre produce 33 bu. 2 pks. 5 qts. of wheat, 
how much will 100 acres produce ? 

28. If 1 suit of clothes requires 9 yds. 3 qrs. 2 na.. 
how much will 500 suits require ? 

29.' If 1 mile of Railroad requires 60 T. 6 cwt 9 lbs. 
of iron, how much will 50 miles require ? 

30. How much wheat will it require to make 1000 
barrels of flour, allowing 4 bu. 2 pks. 6 qts. to a barrel ? 



A»T. 173.] piYisioK. 1§9 

DIVISION OF COMPOUND NUMBERS. 

• Ex. 1. Divide £17, 6& 9d. by 4 

Operation. Beginning with the pounds 

£ s. d, far. we find 4 is contained in £17, 
4 )17 ^' 6 ^^ 9 " 4 times and 1 over. Set the 

4 " 6 " 8 " 1 Ans. ^ under the pounds, and. re- 
duce the remainder £1 to shil- 
lings, which added to the 6s., make 26s. 4 in 26s., 6 
times and 2s. over. Set the 6 under the shillings, ajid 
reduce the remainder 2s. to pence, which added to the 9d. 
make 33d. 4 in 33d., 8 times and Id. over. Set the 8 
under the pence, reduce the Id. to farthings, and divide 
as before. ' Ans. £4, 6s. 8d. 1 far, 

1 73* Hence, We deduce the following general - 
RULE FOR DIVIDING COMPOUND NUMBERS. 

Begin with the higher dmomination^ and divide each 
separcUdy. Redtice the reriiainder, if dny, to the next 
lower denomination, to which add the number of that de- 
nomination contained in the given example, and divide iM 
sum as before. Proceed in this manmr through all the der 
nominations. 

Ob8. 1. Each paitial quotient will be of the same denomination, as 
that part of the dividend from which it aros« 

2. When the divisor exceeds 12, and is a composite number, it is 
advisable to divide first by one factor and that quotient by the other. 

' (Art. 78.) If the divisor exceeds 13, but is not a composite number, 
long division may be employed. (Art* 77.) 

3. The process of dividing different denominations, is called Com^ 
pound Division. 



Quest. — 173. Where do you begin to divide a compound number? 

What is done with the remainder t Obs. Of what denomination is each 

portial quotient? Wlien the divisor is a composite numberi how wv- 

ceed ? What is the process^of dividing different denominations, called ? 

15 



< 
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2. Diride £274, 4& 6d. by 21. . 
Operaiion, 

-£ s. d, 
3 )274 " 4 " 6 Divide by the factors of 21. 
7)91 " 8 " 2 
13 " 1 " 2 ^n*. 

3. Divide £635, 17s.,by 31. 

Operation, 

£. s, £, s. The remainder £15, is reduced 

31)635, 17 (20, 10^. to shillings, to which we add the 

620 given diillings, making 317, and 

15 rem. divide as before. The remain* 

20 der 7s. may be reduced to pence 

— ojy and divided again if necessary. 

310 

7 rem. 

4. Divide £7, 8s. 2d. by 3. 

6. Divide £35, 10s. 8d. 3 far. by 6. 
6. Divide £42, 17s. 3d. 2 far. by 8. 
1 7. A man bought 5 cow^for £23, 16s. 8d. : how mudi 
did they cost apiece ? 

8. A merchant sold 10 rolls of carpeting for £62, 12s. 
9d. : how much was that per roll ? 

9. Paid £25, 10s. 6id. for 12 yards of broadcloth: 
what was that per yard ? 

10. A silver-smith melted up 2 lbs. 8 oz. 10 pwts. of 
silver, which he made into 6 spoons: what was the 
weight of each spoon 7 

11. The weight of 8 silver tankards is 10 lbs. 5 oz. 
7 pwts. 6 grs. : what is the weight of each ? 

12. If 8 persons consume 85 lbs. 12 oz. of meat in a 
month, how much is that apiece ? 

13. A dairy- woman packed 95 lbs. 8 oz. of butter in 10 
boxes : how much did each box contain ? 

16. A tailor had 76 yds. 2 qrs. 3 na. of cloth, out of 
which he made 8 cloaks : how much did each cloak con 
tain? 
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17. A man trareled 50 m. and 32 t. in 11 hours: at 
what rate did he travel per hour ? 

18. A man had 285 bu. 3 pks. 6 qts. of grain, which ^ 
he wished to carry to market in 15 equal loaas: how 
much must he carry at a load ? 

19. A man had 80 A. 45 r. of land, which he laid out 
into 36 equal lots : how much did each lot contain % 



SECTION VIII. 
DECIMAL FRACTIONS. 

Art. 175* When a number or thing is divided into 
equal parts, those parts We have seen are called Fractions. 
(Art. 105.) We have also seen that these equal parts 
take their name or denomination from the number of parts 
into which the integer or thing is divided. (Art. 103.) 
Thus, if a unit is divided into 10 equal parts, the parts 
are called ieniks ; if divided into 100 equal parts, the 
parts are called hundredths; if divided into 1000 equal 
parts, the parts are called thousandths^ &c. 

Now it is manifest that if a tenth is divided into 10 
equal parts, 1 of those parts will be a hundredth ; for, 
-,1^+1 0=tJ^. (Art. 138.) If a hundredth is divided into 
10 equal parts, 1 of the parts will be a thousandth; for, 
Tt«r*-10=T5V(r) &c. Thus a new class of fractions is ob- 
tained, which regularly decreases in value in a tenfiM 
T4Uio ; that is, a class which expresses simply tenths^ Mm- 
dredihs, thousandths^ doc, without the intervening parts, as 
in common fractions, and whose, denominators are always 
10, 100, 1000, &c. 

176. Fractions which decrease in a tenfold ratioj or 
which express simply tenths, hundredths, thousandths, &c, 
are called Decoial Fractions. 

»m ^^ y .. 

Quest.— 175. What are frnctions ? From what do the parts take 
their name ? 176. What are decimal fractions t From what do they 
arise ? Why called decimals ! 
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0b8. ; DednisA finctioiifl obvioiisfy arise from dividing a. tcni^ into 
ten equal parts, then subdividing each of those parts into ten tdhcr 
equal parts, and so on. They are called decmuds^ because th^ c2d> 
crease in a tenfold ration (Art. 10. Obs. 2.) 

177. Each order of integers or whole numbers, it 
has been shown, increases in value from units towards the 
left in a ten-fold ratio ; (Art. 9 ;) andj conversely, each 
order must decrease from left to right in the same ratio, till 
we come to units' place again. 

178* By extending this scale of notation below units 
towards the right hand, it is manifest that the first place 
on the right of units, will be ten times less in value than 
unit!^ place ; that the second will be ten times less than the 
first ; the third ten times less than the second^ &c. 

Thus we have a series of orders below units, which de- 
crease in a tenfold ratio, and exactly correspond in value 
with tenths^ hmidredths, thctusandths, &c. (Art. 176.) 

179* Decimal Fractions are commonly expressed by 
writing the numerator with a point ( . ) before it. 

Obs. If the numerator does not contain so mapy figures as there 
are ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it 

For example, tV is written thus . 1 ; 1% thus .2 ; -^ 
thus .3 ; &c. tJ-o is written thus .01, putting the 1 in 
hundredths place ; i^ thus .05 ; &c. That is, tenths are 
written in the first place on the right of Units ; hiindredths 
in the second place ; thousandths in the thii'd place, &c. 

1 80« The denominator of a decimal fraction is always 
1 vMi as many ciphers annexed to it as there are decimid 
figures in the given numerator. (Art. 175.) 

Obs. The point placed before decimals, is called the Decimal Poin^, 
or Separatrix. Its object is to distinguish the fractional parts firom 
whole numbers. 



QtrKsf. — 177. In what manner do whole numbers increase and 
decrease ? 178. By extending this scale belovr ffnits, what would be 
the value of the first place on the right of units ? The second ? The 
third ? With what do these orders correspond t 179. How are deci- 
mal fractions expressed. 180. What is the denominator of a decimal 
ihiction ? Ob$4 What is the point placed before decimals called ! 
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181. 

OT places 
following 



181. The names of the different ^mlers of (kcmals 
OT places below units, may be easily learned from the 



DECIMAL TABLE. 




423 .2671459 8 6274 

1 8 8. It will be seen from this table that the value 
of each figure in decimals^ as well as in whole numbers, 
depends upon the place it occupies, reckoning from units. 
Thus, if a figure stands in the first place on the right of 
units, it expresses tenths ; if in the second^ hundredths, &c. ; 
each successive place or order towards the right, decreas- 
ing in value in a tenfold ratio. Hence, 

183* Each removal of a dedmaZ figure oneplace^ from 
units towards the right, diminishes its value ten times, 

• Pr^xing a cipher, therefore, to a decimal diminishes 
its value ten times ; for it removes the decimal one place 
ferther from units' place. Thus, 4=t*o-; but .04=ToTr) 
and .004=T-cVir) &C' ; ^or the denominator to a decimal 
fraction is 1 with as many ciphers annexed to it, as there 
are figures in the numerator. (Art. 180.) 

Annexing ciphers to decimals does not alter their value ; 
for, each significant figure continues to occupy the same 
place from units as before. Thus,- .6=-ft" ; so .50=t^, 
or -fifj by dividing the numerator and denominator by 10; 
(Art 116;)and.600=-tWi7, or -ft, &c. 

. . , V, ■ — . 

Quest. — 181. Repeat the Decimal Table, beginning units, tenths, &c. 
182. Upon what does the value of a decimal depend ? 183. What w 
the e^ct of removing a decimal one place towards the right? What 
then is the e£^ct of prefixing ciphers to decimals ? What, of annexiiig 
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Obs. 1. It should be remembered thait the tinits' place is tJWays 
the right hand place of a whole number. The effect of annexing and 
prefixing cipheri to decimals, it will be perceived, is the reverae of 
annexing and prefixing them to whole numbers. (Art. 56.) 

2. A whole number and a decimal, written together, is called a 
mixed number. (Art. 108.) 

184* To read decimal fractions. 

Beginning at the 1^ hand, read the figures as if they 
were whole numbers, and to the last cme add the rum/e of its 
ord$r. Thus, 

5 tenths. 
«' 25 hundredths. 

« 324 thousandths. 
" 6267 ten thousandths. 
« ,43725 hundred thousandths. 



is read 



.5 

.25 

.324 

.5267 

.43725 

.735168" « 735168 millionths. 

Obs. In reading decimals as well as whole numbers, the unita^ 
place should always be maCde the starting point It is advisable §n 
young pupils to appl^ to eveiy figure the name of its order, or the 
place wnlch it occupies, before attempting to read them. Beginning 
at the units' place, he should proceed towards the right, thua-r4m3», 
tenths^ hundredths^ tkousandtha^ &c., pointing to each figure as be 
pronounces the name of its order. In this way he will very soon be 
able to read decimals with as much ease as he can whole nombefs. 



Read the following numbers 



(1.) 
.25 

.362 

.451 

.5675 

.8432 

(5.) 
25.02 
36.032 
457056 
12.07067 



(2.) 
.5317 
.1056 
.4308 
.0105 
.0007 

• (8.) 
56!78417 
21.05671 
42.05063 
95.10051 



(3.) 
3.245 
7.6071 
4.3159 
3.87816 
5.91432 

(7.) 
1.253456 
0.034689 
7.035042 
9.103005 



(4.) 
9.14712 
1.06231 
2.00729 
9.14051 
8.06705 

(8.) 
2.000008 
0.500072 
8.305001 
9.000001 



Quest. — Obt. Which is the units' place ? What is a whole number 
and a decimal written together, called ! 184. How are decimals read ? 
P6f. In reading decimals, what should be made the starting point T 



. Aits. 184-186.] dbcuiai& ^ 175 

AWi. — Sometimes we pfonounee the word decimal when we coma 
to the fl^iaratrix, and then read the figures as if they were whido 
Dumbers ; or, simply repeat them one after another^ Thus, 125.^}? 
is read, oae hundred twenty-five, dectnud four hundred twenty-seyen ; 
OT) one hundred twenty-five, decimal four, two, seven. 

Write the fractional parts of ^he following numbers in 
decimals : 

(9.) (10.) (11.) (12.) 

■^A SrJy 15ftWr StWW 

*Tinr 45nnnr 1 1% o o 4xJ 



28T*Tr StWt 2tHt 17-njWinr 

6,% 6t*«t SOOrmir 13-iWWWr 

13. Write 49 hundredths; 3 tenths; 445 te^ thou* 
sandths. 

14. Write 36 thousandths; 25 hundred thousandths; 
1 millionth. t 

15. Write 7 hundredths; 3 thousandths; 95 ten thou* 
sandths ; 63 miliionths ; 26 ten millionths. 

1 85« Decimals are Added, Svhiractedy Mtdtiplied, and 
Divided, in the same manner as whole numbers. 

Obs. The only thing with which the learner is likely to find any 
diffieulty, is jxiinimg off" the answer. To this part of the operation bo 
should give particular attention. 

ADDITION OF DECIMAL FRACTIONS. 

1 86. Ex. 1. What is the sum of 2.5 ; 24.457 ; 123.4 
and 2.369? 

Operation. Write the units under units, the tenths 

2.5 under tenths, hundredths under hun- 

24.457 dredths, &c. ; then, beginning at the right 

123.4 hand or lowest ord^r, proceed thus : 9 

2.369 thousandths and 7 thousandths are 16 thou- 

152 72 6 sandths. Write the 6 under the column 

added, and carry the I to the next column 

as in addition of whole numbers. 1 to carry to 6 hundredths 

QuKST.— iVb(«. What other method of reading decimals is men 
doiied I 
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makes 7 hundredths and 5 are 12 hundredths. Set the 2 
under the column and carry the 1 as before. 1 to carry 
to 3 tenths makes 4, and 4 are 8 tenths and 4 are 12 
tenths and 5 are 17 tenths or 1 and 7 tenths. Set the 7 
under the column, and carry the 1 to the next column. 
I^inally, place the decimal poin4 in the anwmd^ directly vrnder 
thai in the nvmhers added. 

187* lience, we deduce the following general 

RULE FOR ADDITION OP DECIMALS. 

Write the Tmrnbers so that the same orders may stand under 
each other, placing tenths under tenths, hwndredihs under hun- 
dredths, ^c. Begin at the right hand or lowest order, and 
proceed in M respects a^ in adding whole numbers. (Art 29.) 

From the right hand of the amount^ point off as many 
figures for decimals as are equal to the greatest number ofde^ 
cwial places in either of the given numbers. 

Proof. — Addition ef Decimals is proved in the same man" 
ner as Simple Addition. (Art. 28.) 

Nate. — ^The decimal point in the answer will always fall directljf 
wider the decimal points in the given numbers. 

EXAMPLES. 



(2.) 


(3.) 


(4.) 


31.25 


15.263 


20.13 


1.059 


7.0003 


117.056 


126.05 


213.0507 


43.5 


1235.6151 


0.05 


2185X)5813 


1393.9741 An9. 


85.306 


620.30597 



5. What is the sum of 2.5; 33.65 and 45.121 ? 

6. What is the sum of 65.7 ; 43.09 ; 1.026 and j2. 1765? 



QuEST.—l 87. How are decimals added ? How point off the answer ? 
How is addition of decimals proved 1 
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7. What is the sum of 6.15768; 1.713458 and 
.6573128? 

8. What is the sum of .0256 ; 15.6941; 3.856 and 
.00035? 

9. Add together 256.31 ; 29.7 ; 468.213 ; 5.6 and .75. 

10. Add together 25:61; 78.003; 951.072 and 256 
.3052. 

11. Add together .567 ; 37.05 ; 63.501 ; 76.25 and .63. 

12. Add together .005 ; 1.25 ; 6.456 ; 10.2563 and 
15.434. 

13. Add together 256.1; 10.15; 27.09; 35.560 and 
2,067. 

14. Add together 5.00257; 3.600701 and 2.10607. 

15. Add together 5 tenths, 25 hundredths, 566 thou- 
sandths, and 7568 ten thousandths. 

16. Add together 34 hundredths, 67 thousandths, 13 
ten thousandths, and 463 millionths. 

17. Add together 7 thousandths, 63 hundred thou- 
sandths, 47 millionths, and 6 tenths. 

18. Add together 423 ten millionths, 63 thousandths, 
25 hundredths, 4 tenths, and 56 ten thousandths. 

SUBTRACTION OF DECIMAL FRACTIONS. 
188. Ex. 1. From 25.367 substract 13.18. 

Operation. Having written the less number 

^^ * under the greater, so that units may 

25.367 gtand under units, tenths imder 

l£l_ tenths, &C-, we proceed exactly as in 

12.187. Ans. subtraction of whole numbers. (Art. 
40.) Thus, thousandths from 7 
thousandths leaves 7 thousandths. Write the 7 in the 
thousandth's place. As the next figure in the lower line 
is larger than the one above it, we borrow 10. Now 8 
from 16 leaves 8 ; set the 8 under the column, and carry 
1 to the next figure. (Art. 38.) Proceed in the same 
manner with the other figures in the lower number. Fi- 
nally, place the decimal -point in the remainder directly 
under that in the given numbers. 



i 
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189* Hence, we deduce the following general 

RULE FOR SUBTRACTION OP DECIMALS. 

Write the less number under the greater^ wUh units tmder 
units, tenths under tenths, hundredths under hurCdredths, 4*^ 
Stibtrad as in whole 7iumbers, and point of the ayiaicer 05 tn 
addition of decimals. (Art. 187.) 

Proof. — Subtraction of Decimals is proved in the same 
manner as Simple Subtraction. (Art. 39.) 

Note.— yf hen then are blank places on the right band of the upoer 
number, they may be supplied by ciphers without altering the value 
of the decimal. (Art. 183.) 

EXAMPLES. 

2. From 15 take 1.5. Ans. 13.6. 

3. From 256.0315 take 5.641. 

4. From 15.7 take 1.156. 

5. From 63.25 take 50. 

6. From 201.001 take 56.04037. 

7. From 1 take .125. 

8. From 11.1 lake .40005. 

9. From .56078 take .325. 
10. From 1.66 take .5589. 

U. From 3.4001 take 2.000009. 

12. From 1 take .000001. 

13. From 256.31 take 125.4689301. 

14. From 8960.320507 take 63.001. 
15.. From 57000.000001 take 1000.001. 

16. From 75 hundredths take 75 thousandths. 

17. From 6 thousandths take 6 millionths. 

18. From 3252 ten thousandths take 3 thousandths. 

19. From 539 take 22 thousandths. 

20. From 7856 take 236 millionths. 



Quest.— 189. How are decimals subtracted t How point off tlie 
answer ? How is subtraction of decimals proved? 
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MtJLTIPLICATION OF DECIMAL FRACTIONS. 
190. Ex. 1. Multiply .48 by .6. 

Suggestion.— Multiplying by a fraction, is taking a part 
c»f the multiplicand as many times as there are like parts 
of a unit in the multiplier. (Art. 132.) Hence, multiply- 
ing" by .5, which is equal to -^^ or -J-, is taking half of the 
multiplicand once. Now .48, or ■Aft-*-2=-iVir. (Art. 
138.) But -ia^=.24. (Art. 179.) 

Operation^ We multiply as in whole numbers, and 

.48 pointing off as many decimals in the pro- 

.5 duct as there are decimal figures in both 

^240 Ans. factors, we have .240. But since ciphers 

placed on the right of decimal.^ do not 

affect their value, the may be omitted. (Art. 183.) 

But .24=iVir> which is the same result as before. 

2. 3, 4. 
Multiply 8.45 96.071 456.03 
By ^ .0032 4^ 

4225 192142 228015 

1690 288213 182412 



Ans. 2.1125 .3074272 2052.135 

191. From the preceding illustrations we deduce 
ihe following general 

RULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numbers, and point off &s many 
figures from ihe right of the product for dedm^s, as there 
are decimal places both m the muliiplier and midtiplicand. 

If the product does not contain so ifiany figures as there 
m*e decimals in both factors^ supply the deficiency by prefixing 
ciphers. . 

Quest. — 191. How are decimals multiplied together ? How do you 
point off the product? When the product does not contain so many 
figures as there are decimals in both factors, what is to be done I 
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Proof. — MuliipliccUion of Decimals is proved in the same 
manner as Simple Mvltiplicalion. (Arts. 53, 74.) 

Obs. The reason for pointing off as many decimal places in the 
product as there are decimals in both factors, may be illustrated thus: 

Suppose it is required to multiply .25 by .5. Supplying thcden'(4a- 
inators .25=1%, and .5--ft-. (Art. 180.) Now t^XA=-TW'o- 
(Art. 135.) But -iV(m)=.125; (Art. 179;) that is, the product of 
^5x .5, contains just as many decimals as the factors themselves. In 
like manner it may be shown that the product of any two or more de- 
cimal numbers, must contain as many decimal figures as there arc 
places of decimals in the given factors. 



EXAMPLES. 

Ex. 1. In 1 piece of cloth there are 31.7 yards : how 
many yards are there in 7.3 pieces ? 

2. In 1 barrel there are 31.5 gallons: how many gal- 
lons are there in 8.25 barrels ? 

3. In one rod there are 16.5 feet: how many feet are 
there in 35.75 rods ? 

4. How many cords of wood are there in 45 loads, al- 
lowing 8.25 of a cord to a load ? 

5. How many rods are there in a piece of land 25.35 
rods long, and 20.5 rods wide ? 

6. If a man can travel 38.75 miles per day, how far can 
he travel in 12.25 days? 

7. How many pounds of coffee are there in 68 sacks, 
allowing 961.25 pounds to a sack? 

8. If a family consume .85 of a barrel of flour in a 
week, how much will they consume in 52.23 weeks ? 

9. What is the product of 10.001 into .05? 

10. What is the product of 50.0065 into 1.003 ? 

192, When the multiplier is 10, 100, 1000, &c., 
multiplication may be performed by simply removing the 
decimal point as many places towards the right, as there 
are ijiphers in the multiplier. (Arts. 59, 191.) 



Quest. — How is multiplication of decimals proved? 192. How 
proceed when the multiplier is 10, 100, 1000, &c. 
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11. Mtdtiply 4.60*1 by 100. Ans. 460.61. 

12. Multiply 2.6501 by 1000. 

13. Multiply .5678 by 10000. 

14. Multiply .000781 by 2.40001. 

15. Multiply 1.002003 by .0024. 

16. Multiply .58001 by .0001003. 

17. Multiply 8.001502 by .00005. 

18. Multiply 85689.31 by .000001. 

19. Multiply .0000045 by 69.5. 

20. Multiply .0340006 by .000067. 

21. Multiply .5 by 5 millionths. 

22. Multiply .15 by 28 ten thousandths. 

23. Multiply 25 hundredth thousandths by 7.3. 

24. Multiply 225 millionths by 2.85. 

25. Multiply 2367 ten millionths by 3.0002. 

DIVISION OP DECIMAL FRACTIONS. 

193* Ex. 1. Divide .75 by .5.. 

Operation, 

.5).75 We divide as in whole numbers, and pomt 

L5 Ans. ^^ ^ decimal figure in the quotient. 

Ob8. We have seen in the multiplication of decimals, that the pro* 
duct has as many decimal figures, as the multiplier and multiplicand. 
(Art. 191.) Now since the dividend is equal to the product of the 
divisor and quotient, (Art. 65,) it follows that the dividend must havo 
as many decimals as the divisor and quotient together; consequently, 
as the dividend has two decimals, and the divisor but one, we must 
point olTone in the quotient; that is, we must point off as manj de- 
cimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. 

2. Divide .289 by 2.4. 

Operafipn. 

2.4)289(.12+^;w. 

24 Since the divisor contains two figfures, 

49 we substitute long division for short, 

48 and point off the quotient as before. 

1 rem. 

16 
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iVb<tf.— When there is a remainder, the ngn+^hould be anofizedto 
the quotient, to show that it is not complete 

3. Divide 1.345 by .5. Ans. 2.69. 

4. Divide .063 by 9. 

OpereUion, In this example the dividend has three 

9). 063 more places of decimals than the divisor ; 

Too? Ans, ^^^^^ ^® quotient must have three places 

of decimals. We must, therefore, prefix 

two ciphers to the quotient 

194. From these illustrations we deduce the follow* 
ing s^eneral 

RULE FOR DIVISION OF DECIMALS. 

Divide as in whole numbers, and point off as many fig^ 
uresfor decimals in the gttotieni, as the decimal places in the 
dividend exceed those in the divisor. If the quotient does nai 
contain figures enough^ supply the d^Uieruyy by pri^xing 
ciphers. 

Proof. — Division of Decimals is proved in the same man- 
ner as Simpk Division. (Art. 73.) 



Obs. 1. When the number of decimals in the divisor istbe t 
that in the dividend, the quotient will be a wkoU number. 

2. When there are more decimals in the divisor than in the divi- 
dend, annex as many ciphers to the dividend as are necessary to make 
its decimal places equal to those in the divisor. The quotient thence 
arising will be a whole number. ^Obs. 1.) 

3. After all the figures of the dividend are divided, if there is a re- 
mainder, ciphers may be annexed to it and the division ccmtinued at 
pleasure. The ciphers annexed must be regarded as decimal places 
belonging to the aividend. 

Ao^c— For ordinary purposes, it will be sufficiently exact to carry 
the quotient to three of four places of decimals ; but when great accu- 
racy is required, it must be carried farther. 

Quest. — 194. How are decimals divided ? How point off the quo- 
tient ? How is division of decimals proved 1 Obs. When the number 
of decimal places in the divisor is equal to that in the dividend, what 
is the quotient 1 When there are more decimals in the divisor than in 
the dividend, how proceed 1 When there is a remainder, what may 
be done! 
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EXAMPLEa 

1. If 1.7 of a yard of cloth will make a coat, how 
many coats will 10.2 yards make ? 

2. In 6.75 cords of wood, how many loads are there, 
allowing .75 of a cord to a Idad ? 

3. If a man mows 3.2 acres of grass per day, how 
long will it take him to mow 39.36 acres? 

4. If 23.25 bushels of barley grow on an acre, how 
many acres will 556 bushels require ? 

5. In 74.25 feet, how many rods ? 

6. In 99.225 gallons of wine, how many barrels? 

7. If a man chops 3.75 cords of wood per day, how 
many days will it take him to chop 91.476 cords? 

8. If a man can travel 35.4 miles per day, how long 
will it take him to travel 244.26 miles ? 

9. A dairy-man has 187.5 pounds of butter, which he 
wishes to pack in boxes containing 12.5 pounds apiece : 
how many boxes will it require ? 

10. In 3.575, how many times .25? 

195. When the divisor is 10, 100, 1000, &c.,the di- 
vision may be performed by simply removing the deamaX 
paint in the dividend as many places towards the left, as 
there are ciphers in the divisor, and it will be the quotient 
required. (Arts. 80, 194.) 

11. Divide 756.4 by 100. Ans. 7.564. 

12. Divide 1268.2 by 1000. Ans. 1.2682. 

13. Divide I by 1.25. 14. Divide 1 by 562.5. 
15. Divide .012 by .005. 16. Divide 2 by .0002. 
17. Divide 5 by .000001. 18. Divide 13.2 by .75. 

19. Divide .0248 by .04. 

20. Divide 2071.31 by 65.3. 



• C^QEST.— 195. When the diviaor is 10, 100, 1000, Ac, how may the 
diviidon be perfonned ? 



i 
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RfiDUCTlON OP DECIMALS. 

CASE I. 

Ex. 1. Change the decimal .25 to a common fraction. 

Suggestion* — Supplying the denominator, .25=t%. 
(Art. 180.) Now -^ is expressed in the form of a com- 
mon fraction, and as such may be reduced to lower terms, 
and be treated in the same manner as any other commoa 
fraction. Thus T%=ift-> or -J-. Hence, 

1 96. To reduce a Decimal to a Common Fraction. 

Erase the decimal point ; then write the decimal denominor 
tor under the numerator^ and it will form a common fraction^ 
which may he treated in the same, m/inner as other common 
fractions. 

2. Change .125 to a common fraction, and reduce it to 
the lowest termSi Ans, •§-. 

3. Reduce .66 to a common fraction, &c. 

4. Reduce .75 to a common fraction, &c. 

5. Reduce .375 to a common fraction, &c. 

6. Reduce .525 to a common fraction, &c. 

7. Reduce .025 to a common fraction, &c. 

8. Reduce '875 to a common fraction, &c. 

9. Reduce .0625 to a common fraction, &c. 
10. Reduce .000005 to a common fraction, &c. 

CASE II. 

Ex. 1. Change f to a decimal. 

Suggestion. — Multiplying both terms by 10 the fraction 
becomes f^. Ae:ain dividing both terms by 5, it becomes 
•ft.. (Art. 116.) '~ButT^=.6, (Art. 179,) which is the 
decimal required. * 

Quest.— 196. How are Decimals reduced to Common Fractions? 



AkTS. Ite, 197.] DECIMALS. ' • 185 

Now fiSnce we make no use of the denominator 10 
after it is obtained, we may omit the process of getting it; 
for if we annex a cipher to the numerator and divide it 
by 5, we shall obtain the same result 

Operation. 

5)3.0 A decimal point is prefixed to the quo- 

^ tient, to distinguish it from a whole number. 

Proof. — .6 reduced to a common fraction is -fy ; (Art. 
196;) and-ft=f. (Art. 120.) 
2. Reduce -J- to a decimal, 

Operalion. 

8)1.000 Annex ciphers to the numerator and 

125 proceed as before. Hence, 

197* To reduce a Common Fraction to a Decimal. 

Annex ciphers to the numerator and divide U by ih£ de- 
nominator. Point off as mmty decimal figures in the quo- 
tient^ as yovb have anvjexed ciphps to the numerator, 

Ob3. 1 . If there are not as many figures in the quotient aa you 
have annexed ciphers to the numerator, supply the defieiency by pre- 
fixing ciphers to the quotient. . / 

2. The reason of this process may be illustrated thus. Annexing a \ 
cipher to the numerator multiplios the fraction by 10. (Arts. 59, 133.) / 
If, therefore, the numerator with a cipher annexed to it, is divided by '^ 
the denominator, the quotient will obviously be ten times too large, ; 
Hence, in order to obtain the true quotient, or a decimal equal to the \ 
given fraction, the quotient thus obtained must bedivided by 10, which i 
18 done by pointing off one figure. (Art. 80^ Annexing 2 ciphers to 
the numerator multiplies the fraction by 100; annexing 3 ciphers by 
1000, &c., consequently, when 2 ciphers are annexed, the Quotient 
will be 100 times too large, and must therefore be divided by 100; 
when three ciphers are annexed, the quotient will be 1000 times too 
large, and must be divided by 1000; &c. (Alt. 80.) 

Quest.— 197. How are Common Fractions reduced to Decimals? 
Ohs. When there are not so many figures in the quotient as you bavS 
annexed ciohers, what is to be done, ? 
^ 16* 
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3. Reduce f to decimals. Ans. 1 .5. 

4. Reduce f , and f to decimals. 

5. Reduce ^, and -f^ to decimals. 

6. Reduce f , i, and f to decmials. 

7. Reduce f , f , and ^ to decimals. 

8. Reduce t^, -jft, and -^ to decimals. 

9. Reduce f, |,^and tjV to decimals.* 

10. Reduce -^^ and tAt to decimals. 

1 1. Reduce -yto, and xtftnr to decimals. 

12. Reduce i to a decimal. Ans. .333333+. 

13. Reduce W to a decimal Ans, .128128128+. 

198* It will be seen that the last two examples can- 
not be exactly reduced to decimals ; for there will continue 
to be a remainder after each division, as long as we con- 
tinue the operation. 

In the 12th, the remainder. is always 1 ; in the 13th, 
after obtaining three figures in the quotient, the remainder 
is the same as the given numerator, and the next three 
figures in the quotient are the same as the first three, 
when the same remainder will recur again. 

The same rejnainders, and consequently the same fig- 
ures in the quotient, will thus continue torecur, as long 
as the operation is continued. 

199* Decimals which consist of the same figure or 
set of figures continually repeated, as in the last two ex- 
amples, are called PenodiccU or drcylating Decmais ; 
also, Repeating Decimals^ or RepeUnds, 

CASE III. 

Ex. 1. Reduce 7s. 6d. to the decimal of a pound. 

Suggestion. — First, reduce 7s. 6d. to pence for the nu- ' 
merator, and £1 to pence for the denominator of a com- 

Quest. — 199. What arc Periodical or Re]ieatiiig Decimals ! 
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mon fraction, and we have £iftV- (Art. 166.) Now -ffy 
reduced to a decimal is £.375. Ans: Hence, 

200* To reduce a compound number to the decimal 
of a higher denomination. 

I^Tst reduce the given compound number to a c6mmx>nfr<u> 
tion ; (Art. 165 ;) then reduce th^ common fraction to a de- 
cimal, (Art. 197.) 

2. Reduce 5s. 4d. to the decimal.of £1. 

Ans. £.2666+. 

3. Reduce 15s. 6d. to the decimal of £1. 

4. Reduce 12s.. 6d. to the decimal of £1. 

5. Reduce 9d. to the decimal of 1 shilling. 

6. Reduce 7d. 2 far. to the decimal of a shilling. 

7. Reduce 1 pt. to the decimal of a quart. 

8. Reduce 18 hours to the decimal of a day. 

9. Reduce 9 in. to the decimal of a yard. 

10. Reduce 2 ft. 6 in. to the decimal of a yard. 

11. Reduce 6 furlongs to the decimal of a mile. 

12. Reduce 13 oz. 8 dr. to the decimal of a pound. 

CASE IV. 

Ex. 1. Reduce £.123 to shillings, pence, and farthings. 

Operation. Multiply the given decimal by 20, as 

£ 12^ if it were a whole pound, because 20s. 

- ' 20 i^ake £1, and point off as many figures 

— for decimals as there are decimal places 

shiir 2.460 jn the multiplier and multiplicand. 

^ (Art. 191.) The product is in shillings 

pence 6.520 and a decimal of a shilling. Then 

4 multiply the decimal of a shilling by 

2.080 12, and point off as before, &c. The 

. numbers on the left of the decimals, 

Ans, 2s. 5d. 2 f. viz : 2s. 5d. 2 far. form the answer. 
Hence, 



QussT. — 200. How is A compound number reduced to the decimal of 
a higher denomination ! 
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301* To reduce a decimal compound number to 
whole numbers of lower denominations. 

Multiply the given decimal by thM number which it idkea 
of the next lower denomination to make one of this higher^ as 
%n reduction^ (Ait. 161,1,) and point off the prodtict^ m^in 
multiplication of decimal fractions, (Art. 191.) Proceed in 
this manner with the decimal figures cf each succeeding pro- 
duct^ and the numbers on the left of the decimal point in the 
several products^ will constitute the whole number required. 

2. Reduce £.126 to shillings and pence. Ans. 2s. 6i 

3. Reduce .625s. to pence and ferthings. 

4. Reduce £.4625 to shillings and pence, 

5. Reduce .756 gallons to quarts and pints. 

6. Reduce .6254 days to hours, minutes, and seconds. 

7. Reduce .856 cwt. to quarters, &c, 

8. Reduce .6945 of a ton to hundreds, &c. 

9. Reduce .7582 of a bushel to pecks, &c. 

10. Reduce .8237 of a mile to furlongs, &c. 

11. Reduce .45683 of an acre to roods and rods. 

12. Reduce .75631 of a yard to quarters and nails. 

FEDERAL MONEY. 

202* Federal Money is the currency of the United 

States. The denominations are. Eagles^ Dollars^ Dimes, 
CerUSy and Mills. 

TABLE. 

10 mills (m.) make 1 cent, marked ct, 

10 cents « 1 dime, " d. 

10 dimes " 1 dollar, « doU. or $. 

lOdoDais " 1 eagle, " E. 



Obs. Federal Money was established by Congress, Aug. 8th^ 1786. 
Previous to this, English or sterling money was the principal curren- 
cy of the country. ' 



Quest.-— 201, How are decimal compound numbers reduced to whole 
ones t 202. What is Federal Money ? Recite the table. Obs. Wheu 
and by whpm was it established ? 



. H^.— Many foTdgn corns are still in drculation. Indeed soma of 
ibe rates of postage established by the government, were, until ro- 
eently, adapted to foreign coins. To the 28th Congress belongs the 
honor of abolishing these antitnoHoneil raiei, and of establishing others 
kir Federal Money. \ 

20 3* The national coins of the United States .are of 
difee kinds, Viz : gold, silver, and copper. 

1. The gold coins are the eagle, halfeagle, and qua/rtef 
eagle. 

The eagle contains 258 grains of stazida/rd gold ; the 
half CEigle and quarter eagle like proportions. 

2. The silver coins are the doUar, half dollar, quarter 
dollar, the dime, and half dime. 

' The dollar contains 412^ grains of standard silver ; the 
others, like proportions. 

3. The coj[)per coins are the cent, and halfeerU. - 

The cent contains 168 grains of fwre copper ; the half 
cent, a like proportion. 
Mills are not coined. 

Qbb. 1. The fineness of gold used for coin, jewelry, and other pur* 
poses, also the gold of commerce, is estimated by the number of parts 
of gold which it contains. Pure gold is commonly supposed to be 
divided into 24 equal parts, called carats. Hence, if it contains 10 
parts of aUay^ or some baser metal, it is said to be 14 carats fine; if 5 
parts of alloy, 19 carats fine \ and when absolutely pure, it is 24 car* 
ftte fine.* 

2. The present standard for both gold and sUter coins of the United 
States, by Act of Congress, 1837, is 900 parts of pure metal by weight 
to 100 parts of alloy < The alloy of gold coin is comnosed of silver 
and copper, the silver not to exceed the copper in weigat The alloy 
of silver coin is pure copper, i 

204* All accounts in the United States are kept in 

Quest.— 203. Of how many kinds are the coins of the United States . 
What are they ? What are the gold coins ? The silver coins ? The 
popper ? Obs. How is the fineness of gold estimated ? Into how many 
carats is pure gold supposed to be divided 1 When it contains 10 ports 
of alloy, how fine is it said to be ? 5 parts of alloy ? 2 parts ? 4 parts ? 
What is the standard for the gold and silver coins of the United States ? 
What is the alloy of gold coins ? What of silver coins ! 204. In what 
are accounts kept ? How would you express 5 eagles ? 7 E. and 5 
ixpM*t 10 E.? How express 6 dimes ! d dimes? 10 dimes 1 
* Siliiinan'a Chemistrju 
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ddUars, cents, and mills. Eagles are expressed in dollars^ 
and dimes in cents. Thus, instead of 5 eagles, we say/ 
50 dollars ; instead of 7 eagles and 5 dollars, we say, 75 
dollars, &c. So, instead of 6 dimes, we say, 60 cents ; 
instead of 8 dimes and 7 cents, we say, 87 cents, &a 

205. It will be seen from the Table that Fedeial 
Money is based upon the Decimal system of Notation ] 
that its denominations increase and decrease from right to 
left and left to right in a iej^cld raiio, like whole num- 
bers and decimals. 

206* The Dollar is regarded as the unit; cents Bud 
mills are fractional parts of the dollar, and are distin- 
guished from it by a decimal point or separatrix (.) in the 
same manner as common decimals. (Art. 179.) Dollars 
therefore occupy units^ place of simple numbers ; ea^es, 
or tens of dollars, tens' place, &c. Dimes, or tenths of a 
dollar, occupy the place of tenth in decimals ; cents or 
hundredths of a dollar^ the place of hundredths; mills, or 
thousandths of a dollar, the place of thousandths ; tenths 
of a mill, or ten thousandths of a dollar, the place of ten 
thousandths, &c. 

Obs. 1. Since diiries in busineis transactions are expressed in eentt^ 
two places of decimals are assigned to cents. If therefore the number 
of cents is less than 10, a cipher mtat aiways be pUxceA an the left hand 
qfthems for cents are hundredths of a dollar, and hundredths occupy 
the second decimal place. (Art. 181.) For example, 4 cents «n 
written thus .04-, 7 cents thus .07; 9 cents thus .09, &c. 

2. Mills occupy the third place of decimals; for they are thou^ 
MTuUhs of a dollar. Consequently, when there are no cents in ths 
given sum, ttco ciphers must be placed before the mills. Hence, 

207 • To read any sum of Federal Money. 

Call all the figures on the left of the decimal point dcU 
tars ; the first two figures after the point, are cents ; tkt 

Quest. — ^305. How do the denominations of Federal Money increase 
and decrease? Upon what is it based ? 206. What is regarded as the 
Unit in Federal Money ? "What are cents and mills? How are they 
distinffOished from dollars! 207. How do you read Federal Mooe^ ! 
Obt. What other mode of reading Federal Money is mentioned T 
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third figwe demies mils ; the other flates on the right are 
decimals of a miU. Thus, $3.25232 is read, 3 dollars, 25 
cents, 2 mills, and 32 hundredths of a mill. 

&BS. Sometimes all the figures after the point are read as decimals 
of a dollar. Thus, $5,356 is read, '' 5 and 356 thousandths dollars.'* 

Rtad the following sums of Federal Money : 

L 2. 3. 



$250.56 


$44,081 


$3.7542 


105.863 


60.05 


0.6054 


200.057 


75.003 


4.0151 


506.507 


20.501 


6.0057 


. 850.071 


30.065 


. 8.0106 



Write the following sums in Federal Money : 

4. 63 dollars, and 85 cents. Ans. $63.85. 

5. 150 dollars, and 73 cents. 

6. 201 dollars, dnd 9 cents. 

7. 300 dollars, 5 cents, and ^ mills. 

8. 4 dollars, 6 cents, and 8 mills. 

9. 100 dollars, 7 cents, 5 mills, and 3 tenths of a mill. 
10. 1000 dollars, 6 mills, and 36 hundredths of a mill. 

. Note. — In business transactions, 'when dollars and cents are ex- 
jNressed together, the cents are frequently written in the form of a 
common fraction. Thus, $76.45 are written 76u^^JL. dollars. 

REDUCTION OP FEDERAL MONEY. 

CASE I. 

Ex 1. How many cents are there in 75 dollars ? 

Suggeslion. — Since in 1 dollar there are 100 cents, in- 
76 dollars there are 75 times as many. And 75x100= 
7500. !Aw5. 7500 cents. 

2. In 9 cents, how many mills? Arts. 90 mills. 

3. In 25 dollars, how many mills ? Ans. 25000 mills. 



f 
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NnU, — To moltnly by 10, 100, &c., k simply aDnexing as maay 
ciphen to the muItipWcand as there are ciphers in the multiplien 
rXrt 59.) Hence, 

208* To reduce dollars to cents, annex two ciphers^ 
To reduce dollars to miUs, annex three ciphers, ' 
To reduce cents to mills, annex ornt cipher. 

Obs. To reduce dollars and cents to cents, eraat the sign of dollars 
and the separatridt^ Thus, $25.36 reduced to cents, becomes 2636 
ceritSt 

4. In $5, how many cents ? 

5. Hdw many mills in $364 ? 

6. How many mills in $621 ? 

7. How many cents in $6245 ? 

8. Reduce $75.26 to cents. 

9. Reduce $625.48 to cents. 

CASE II. 

10. In 4500 cents, how many dollars? 

Suggestion. — Since 100 cents make! dollar, 4500 cents 
will make as many dollars as 100 is contained times in 
4500. And 4500-f- 100=45. Ans. $45. 

11. In 150 mills, how many Cents? Ans. 15 cents. 

12. In 25000 mills, how many dollars ? Ans. $25. 

Note, — ^To divide by 10, 100, &c., is simply cuttiu? off as man^ 
figures from the right of the dividend as there are cij^ers in the di- 
visor. (Art 80.) Hence, 

209* To redtLce cents to dollars^ cut off two figures on 
the right. 

To reduce mills to doUars, cut off three figures on the 
right. 

To reduce mills to cents, auioffoTue figure on the right, 

Obs. The figures cut off are cents and mills. 



Quest.— 208. How are dollars reduced to cents ? Dollars to null8 ? 
Cents to mills ? Obs. Dollars and cents to cents % Si09. How are cents 
reduced to dollars? Mills to dollars? Mills to cents! Obs, What 
are the figurei cut off? 



13. In 825 cents, how many dollars? Ans. $8.25. 

14. In 423 mills, how many cents 1 Ans. 42c. 3m. 

15. In 4320 mills, how many dollars ? 

16. How many dollars in 63500 cents? 

17. How many cents in 4890 mills? 

210* Since Federal Money is expressed according to 
the decimal system of notation, it is evident that it may be 
subjected to the same operations and treated in the same 
manner as decimal fractions. 

ADDITION OF FEDERAL MONEY. 

Ex. 1. A man bought a cow for $15.75, a calf for 
$2,375, a sheep for $3,875, and a load of hay for $8.68 : 
how much did he pay for all ? 

Operation. ^® write the dollars under dol- 

^ lars, cents under cents, &c. Then 

o Q^j; ^^^ ^^^ column separately, and 

Q ft7^ point off as many figures for cents 

^'^ and^mills, in the amount, as there are 

_r_- places of cents atid mills in either of 

$30,680 Ans. the given numbers. 

21 1* Hence, we derive the following general - 

RULE FOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents wnder cents, 4^., 50 
thai the same orders or denominations may stand under each 
other. Add each column separately, and point off the amount 
as in addition of decimal fractions. (Art. 187.) 

Ob8. If eklier of the ^ven nambers have no cents expreased, it is 
customary to supply their place by ciphers. 

2. A farmer sold a firkin of butter for $9.28, a cheese 
for $1.17, a quarter of veal for 56 cents, and a bushel of 
wheat for $1.12: how much did he receive for the whole ? 



QuKST.— 211. How 18 Federal Money added ? How point off the 
amount ? Obs, When any of the eiven numbers have no cents ex- 
pressed, how is their place supplied f 
. 17 
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3. A man bongbt a hat for $5,375,^ cloak for 935.68, 
and a pair of boots for $4.75 : how modi did he paj for 

aU? 

4. What 18 the sum oi $37,565, $85.20, $90.03, and 
$150,638? 

5. What is the sum of $10,385, $46,238, $190.62 
and $23,036? 

6. What is the sum of $23,005, $ia03, $110,738, 
and $131.26? 

7. What is the som of 63 dolls, and 4 cts., 86 doUs. and 
10 cts., and 47 dolls, and 37 cts.? 

8. What is the sum of $608.05, $365,205, $2,268, and 
$47,006? 

9. What is the amount of 1 1 dolk 3 cts. and 5 mills, 
16 dolls, and 8 mills, 49 dolk 7 cts. and 8 mills? 

10. What 18 the amount c^ 100 dolk and 61 ct&, 51 
dolk and 3 cts., 65 dolls. 8 cts. and 3 milk ? 

1 1. What k the amount of 95 dolk. 67 cts. and 8 mills, 
120 dolls. 45 cts., 101 dolk 7 cts. and 9 milk? 

12. A lady bought a bonnet for $6.67, a pair of glorea 
for $0,625, a pair of shell combs for $0.75, and a cap for 
$2.50 : what was the amount of her bill ? 

SUBTRACTION OF FEDERAL MONET. 

Ex. 1. A man bought a horse for $56.50, and a cow 
for $23.38 : how much more did he pay for his horse than 
hkcow? 

OpereUian. ^® write the less number under 

^ ' the greater, placing dollars under 

Q^^R dollars, &c., then subtract, and point 

^^•^^ off the answer as in subtraction of 

$33.12 Ans, decimak. 

3 13* Hence, we derive the following general 

RULE FOR SUBTRACTING FEDERAL MONEY. 

WrUe the less number under the greater ^toiih doiiars under 
doUars, cents under cents, 4^c., ihm subtract, and jnnni nff 
the remainder as in subtraction of decimal fractions, (Art 
189.) ^ 
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QBft. UeS^et of the ^ejimittbeni fasve no eentu expnwid, it li 
euatomvy to supply their place by <^phen. 

2. A man owing $57.35, paid f 17.9a; how much does 
he still owe I Ans $39.42. 

3. A grocer bought two hogsheads of molasses for 
$68.90, and sold it toT $79.26 : how much did he gain 
by the bargain ? 

4. A man owed a debt of $105, and paid all but $23. 
67 : how many dollars did he pay ? 

5. A merchant bought a quantity of silks for $237.63, 
and sold it for $196.03 : how much did he lose ? 

6. A drover bought a flock of sheep for $357, and sold 
them for $17.33 less than he paid for them: how much 
did he sell them for ? 

7. What is the difference between 365 dolls. 7 eta and 
808 dolls. 20 cts.t 

8. From 1 cent subtract 6 mills. 

9. From 1 dollar, 6 cts. and 7 mills, fake 89 cts. and 3 
milk 

10. From 96 dollars, 6 cents, take 41 dolls., 63 cents, 
and 8 mills. 

11. From 100 dollars, 10 cents, and 3 mills, take 1 cent 
and 5 mills. 

12. From 1000 doUais, 6 cents, take 100 dolls, and 5 
mills. 



MULTIPLICATION OP FEDERAL MONEY. 

2 1 3* In Multiplication of Federal Money, as well a* 
in simple numbers, one of the given factors must always 
l)e considered an abstract number, (Art. 45. Obs. 2.) 

Ex. 1. How much will 5 yards of cloth cost, at $1.75 
per yard ? 



Qusrr.— 212. How is Federal Money subtracted ? How point otf 
the remainder ? Obs, When either of tbie given numbers have no cents 
eipressed, how is their pkice supplied t 213. In Multiplication of Fed 
eiid Money, what must onr of the given factors be considered ? 
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Op^oHon. If 1 yard cost $1.75, 6 yards will obvious- 

$1.75 lycost 5 times as much. Hence, we multi- 

5 ply the price of 1 yard by the number, of 

$8.75 Ans. Y^^^i ^^^ point off two figures for decimals 

m the product. (Art. 191.) 

2, How much will 15.8 yards of fringe cost, at 12 cents 
per, yard? 

Operation. Reasoning as before, 15.8 yards will cost 15.8 

15.8 times 12 cents. But in performing the mul- 

.12 tiplication, it is more convenient to make 

Aj^ggg the 12 cents the multiplier, and the result 

will be the same as if it was placed for the 

multiplicand. (Art. 47.) Point off the product as before. 

214* Hence, when the price of (m6 article, one pound, 
one yard, &c., is given to find the cost of any nwnber of 
articles, pounds, yards, &c. 

Multiply the price of one a/rtide and the number of articles 
together, and point (^ the product as in muliiplication of 
decimals. (Art. 191.) 

3: Multiply $45,035 by 6.2. Ans, $279,217. 

31 5« From the preceding illustrations we derive the 
following general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply 05 in simple numbers, and point off the product 
0$ in mvUiplication of decimal fractions. ( Art. 191.) 

Obs. 1. When the price or the quantity contains a common frac- 
tion, the fraction should be changed to a common decimal. (Art 197.) 

2. In business operations, when the mills in the answer are 5, or 
over, it is customary to call them a cent; when under 5, they are 
disrciraTded. 

Quest.— 214. When the price of 1 article, 1 pound, -&c., is given, 
now is the cost of a,ny number of articles found ? 215. What is the rule 
for Multiplication of Federal Money \ Obs. When the price or quan- 
tity contains a common fraction, what should be done with it ! 



&ET9. 214, 215.] MONBT. 197 

4. What will 10 lbs. of beefeost, at 6i cents a pound? 

'Sdidian.-Si cts.=.065, and .065x1 0=.65. 

• Ans. 65 cents. 

5. What cost 14 lbs. of starch, at lOj* cts. per pound? 

6. What cost 15-^ pounds of sugar, at 9^ cts. a pound? 

7. What cost 25 gals, of molasses, at 18-}- cts. a gallon ? 

8. W'hat cost 23^ lbs. of raisins, at 8^ cts. per pound ? 

9. What cost 33-J- lbs. of candles, at 12.J cts. per pound? 

10. What cost 16i lbs. of hyson tea, at 56^ cts. a pound ? 

1 1. What will 83 lbs. of beef cost, at $4.62i per hund. ? 

Analysis. — 83 pounds are i^y- of 1 00 pounds ; there- 
fore 83 pounds will cost ^ of $4.625 ; and -^ of 
•4.625= 4-tii^O-. 

Operation. We multiply the price of 100 

$4,625 ($4,625) by 83, the given num- 

83 ber of pounds, and the product 

13 875 $383,875, is the cost of 83 lbs. at 

3 70 00 $4,625 per pound. But the price 

is $4,625 per hundred; conse- 



$3.83 875 Atis. quently, the product $383,875 is 

100 times too large, afid must 

therefore be divided by 100, to give the true answer. 

But to divide by 100, we simply remote the decimal 

point two places toward the left. (Art. 195.) 

12. What will 825 feet of boards cost, at $6.75 per 
1000? 

Operatim. Reasoning as before, 825 feet will 

6.75 cost tWo of $6.75. We multiply the 

8 25 price of 1000 feet by the given number 

33 75 of feet, and divide the product by 1000. 

135 To divide by 1000, we remove the de- 

5400 cimal point three places towards the 

$5^6875 l«f»- (^'- ^®5-) Hence, 

17* 



I 
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316« To find the cost of articles bought and sold by 
the 100, or 1000. 

Multiply the given price by the given numh&r of articles ; 
then iftheprice is for 100, divide the product by 100 ; but ^ 
the price is for 1000^ divide it by 1000. (Art 195.) 

13. At $4.50 per 1000, what will 1250 bricks cost? 

14 A fanner sold a quarter of beef, weighing 256.5 
pounds, at $5 .37^ per 100 : how much did he receiye for 
it? 

15. At $4.62i per hundred, what will 1675 pounds of 
pork cost ? 

16. What cost 2129 feet of spruce boards, at $18.25 
per 1000? 

17. How much will 456f yards of shirting cost, at 12^ 
cts. per yard ? ' ' 

18. What cost 156 lbs. of chocolate, at 15^ cents a 
pound ? 

19. What cost 235 pounds of cheese, at 6-}- cents a 
pound? 

20. What cost 175 dozens of eggs, at 10^ cents per 
dozen? 

21. At 47^- cents per bushel, what will be the cost of 
300 bu^els of corn ? 

22. What will 153 lbs. of sugar cost, at 8^ cents per 
pound? 

23. What will 1500 pounds of butter cost, at $8.50 
per hundred? 

24. What cost 28500 feet of timber, at $3.76 per 
100? 

25. What cost 8230 feet of mahogany, at $70.20 per 
1000? ' 

26. What cost 7630 hemlock shingles, at $3.50 per 
1000? 

27. What cost 15024 pine shingles, at $8.37 per 1000 ? 
- 28. At I6it cts. a pound, what will 219+ pounds of 

honey cost? 

Quest.— 216. How do yon find the oost of articles boaaht andfloU 
bjrthelOO,orlOOO! 
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29. At 92.67^ per yard, what will 400 yiurds of cdotl^ 
cost? 

30. At $5f per barrel, what will 1560 barrels of flour 
cost ? 

DIVISION OP FEDERAL MONEY. 

Ex. 1. A man bought 6 hats for 925.68: how much 
did they cost apiece 1 

OperaiioTL If 6 hats cost $25.68, 1 hat will cost 

6)25.68 one sixth of $25.68. Divide as in sim- 

$4:2$ Ans, P^® numbers, and point off two decimal 
figures in the quotient (Art 194.) 

Proof. 

$4.28 If 1 hat costs $4.28, 6 hats will cost 6 times 

6 as much ; and $4.28x6=$25.68, which is the 

$25^68 S^^^^ cost. Hence, 

217* When the number of articles, pounds, yards, 
&.C., and the cost of the whole are givem, to find the price 
of one article, one pound, &c. 

Divide the whole cost by the whole number of articles, and 
point off the quotient as in division of decimal fractions. 
(Art 194.) 

2. How many yards of cloth, at $3.13 per yard, can 
be bought for $20,345 ? 

OperatioTL Since $3.13 will buy 1 yard 

o io\oAo.ic/cc A $20,345 will buy as many yards 

^ ^?«7«^ Is $3.13 is contained times in 

^^'^ . $20,345. Divide as in simple 

1 56^ numbers, and point off one decimal 

_J_^5£_. figure in the quotient. (Art. 194.) 

Proa/:— $3.i3x6.5=$20.345. Hence, 

QoEST.— 21T. When the number of articles, pounds, &c., and th9 
90Bt of the whole are given, how is the cost of one article found ! 



I 
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218* When the price of one article, pound, yard, &c., 
and the cost of the whde are given, to find the number ejf 
articles, &c. 

Divide the whole cost by the price of one^ and point off' the 
quUient as in Art. 2J17. ^ 

3. Divide $149,625 by $2,375. Ans. 63. 

4 If $75 are divided equally among 18 men, how 
much will each receive ? 

Operation. 

18)75($4.16 6 Ans. After dividing the $75 by 18, 

72 there is a remainder of 3 dollars, 

3QQ0 which must be reduced to cents and 

18 mills, (Art. 208,) and then be di- 

-^ vided as before. The ciphers thus 

- j:^ annexed must be regarded as deci- 
mals; consequently there will be 

120 three decimal figures in the quo- 

108 tient. 
12 rem. 

219* From the preceding illustrations we derive the 
following general 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers^ and point off the quotient as 
in division of decimal fradimis. (Art 194.) 

Obs. After ajl the figures of the dividend are divided, if there is a 
remainder, ciphers may be annexed to it, and the operation may be 
continued aa in division of decimals. (Art. 194. Obs. o.) The ciphers 
thus annexed must be regarded as decimal places of the dividend. 

5. How many pounds of cheese, at 7 cts. a pound, can 
you buy for $1.47 ? 

Quest. — ^218. When the price of 1 article, 1 pound, &c., and tke 
cost of the whole are given, how is the number of articles found? 
219. What is the rule for Division of Federal Money ? Obs. When 
there is a remainder after all the fi|[ures of the dividend are divided, 
liow proceed I 
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6. A man paid $0.75 for the use of a horse and buggy 
to go 8 miles : how much was that per mile 1 

7. How many quarts of cherries, at 7 cents a quart, cati 
you buy for $1.12? 

8. How many pounds of figs, at 14 cents a pound, can 
you buy for $3.57 ? 

9. How many watermelons, at 12^ cts. apiece, can be 
bought for $3 ? ' 

10. How many pen-knives, at 20 cts. apiece, can be 
bought for $7.20? ^ ^ 

11. At 17-J- cts. a quart, how many quarts of molasses 
can be bought for $4.40? 

12. A man bought 60 pair of thick boots for $175: 
how much did he give a pair ? 

13. A man paid $485.50. for 260 sheep: how much 
did he give per head ? 

14. At $2.50 a cord, how many cords of wood can I 
buy for $165? 

15. At $4.75 per barrel, how many barrels of flour 
can I buy for $8.50? - 

16. If a man's income is $1.68 per day, how much is 
it per hour ? 

17. If a man pays $3,621- per week for board, how 
long can he board for $188.50 ? 

18. Suppose a man's income is $500 a year, how much 
is that per day ? 

19. Suppose a man's interest money is $28.80 per day, 
how much is it per minute ? 

20. A mason received $94,375 for doing a job, which 
took him 75^ days : how much did he receive per day? 

21. At $1. 12^ per bushel, how many bushels of wheat 
can be bought for S523.75 ? 

22. If $1285.20 were divided equally among 125 
men, what would each receive ? 

23. If $ 1 637. 10 were divided equally among 150 men, 
what would each receive? 

24. The salary of the President of the United States 
is $25000 a year : how much does he receive per day ? 
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APPUCATiaNS OF FEDERAL MONEY. 

BILLS, AccouirrB, &c. 

220* A Bill, in mercantile operations, is a paper, 
containing a written statement of the items, and the price 
pr amount of goods sold. 

Ex. 1. What is the cost of the several articles, and 
what the amount, of the following hill ? 

BosToi^ May 25th, 1845. 
James Brown, Esq. 

Bought of Fairfield 4* Lincoln^ 

5 yds. Broadcloth, at $3.25 

3 yds. Cambric, " .12+ - - 
3doz. Buttons, " .15 

6 skeins Sewing Silk, v" .06}- 

4 yd& Wadding, « .08 - - 

Amount, $17.77. 

Received Pay't, 

Tairfidd, S^ Lincoln. 



(2.) 

New Uatesh, Sept. 2d, 1845. 
Hon. R S. Baldwin 

Bought of Durrie 4* Peck, 

4 LovelPs Young Speaker, at $ .62+ 

5 Olmsted's Rudiments, " .68 

6 Morse's Geography. ** .50 
^8 Webster's Spelling Book, " .10 
3 Day's Algebra, - ' « 1.25 

What was the cost of the several articles, and what the 
amount of his bill ? 
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(3.) 

New York, Aug. 18th, 1845. 
Jehn Jacob Astar, Esq. 

Bought rf G. W. Lewis ^ Co, 
25 lbs. Sugar, at S .09 - 
60 11x3. Coffee, « .11 - - 
12 lbs. Tea, « .75 - - . - 

14 lbs. Raisins, « ,14 - 

9doz. Eggs, « .10 - - - - 

15 lbs. Butter, « .12i - 

What was the cost of the several articles, and what 
the amount of his bill % 

(4.) 

Philadelphia, June 3d, 1845. 
W. A. Sanford, Esq. 

To James Conrad, Dt 
For 28 yds. Silk, at $1.25 

« 22 yds. Muslin, " .56 

« 16 pair Cotton Hose, « .3lfi - 
« 35 ^ Silk " « 1.10 - - 

« 25 « Shoes, « 1.25 

What was the cost of the several articles, and how 
much is due on his account? 



(5.) 

Cincinnati, July 4th, 1845. 
Messrs. Holmes 4" Homer 

To H W. Morgan ^ Co., Dr, 
For 100 bbls. Flour, at #4.50 
« 50 « Pork, « 8.25 
« 25 « Beef, « 9.75 

" 112 kegs Lard, « 3.25 

« 25 bush. Corn, « .34 -' - 

What was the cost of the several articles, and how 
much is due on his account ? 



i 
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(6.) I 

New Orleans, Aug. 12th, 1845. 
F. C. Emerson^ Esq. 

To W. H. Arnold ^ Co.^ Bf. 
For 85 hhds. Molasses, af $12.60 
« 2100 lbs. Sugar, « .05+ - 

" 14000 lbs. Cotton, « .07+ - 

" 1350 lbs. Coffee, « .06+ - - 

« 31200 lbs. Rice, « .08 - - 

«' 150 boxes Oranges, " 4.12+ - - 

Credit. 
By 500 Clocks, - at »5.00 

" Note to balance account, - - - - 
What was the amount of charges, and what the amount 
of the note 1 



, SECTION IX. 

- PERCENTAGE. 

Art. 228* The terms Percentage and Per Cent, signi- 
fy a certain aJhwance on a hundred ; that is, a certain 'pa/rt 
of a hundred, or simply hundredths. Thus the expres- 
sions 2 per cent., 4 per cent., 6 per cent., &c., of any 
number or sum of money, signify 2 hundredths (xoT>) 
4 hundredths (tSt>) 6 hundredths (tStj) &c. of that num- 
ber or sum. For example, 

' 1 per cent, of $100, is -^X- of thatsam, which is 1 d(dlar; 
2 per cent, of $100, is -j-£^ of that sum, which is 2 dollars; 
4 per cent of SlOO, is -^L^ of that sum, which is 4doliai8; 
6 per cent, of $100, is -^^ of that sum, which is 6 dollan, &c 
Hence, universally. 

Quest. — ^222. What do the terms percentage and per cent, signify ? 
What is meant by 2 per cent. , 4 per cent. , &c. , of any sum ? What then 
does any given percentage of any number or sum of money imply ? 06fc 
From what are the tenns percentage and per cent, derived ? ,^ 
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222 M.^ Any given percentage of anp member, cr mm of 
money ^ implies so many nrdts for every 100 umU; so many 
dollars for every 100 dollars; so many cents for every 100 
cents; so many pounds for every 100 pounds, 4^. 

Notc^The terms Pa-cerUage and Per Ctnt. are derived ftoai the 
Latin per and centum^ signifying 6y the hundred. 

MENTAL EXERCISES. 

Ex. 1. A boy found a purse containing 8 dollars, and 
on returning it, the owner gave him 6 per cent, of the 
money : how much did the boy receive 1 

Suggestion. — 6 per cent, is 6 cents for every 1 00 cents. 
(Art. 222.) If, then, he received 6 cents for 1 dollar, 
(100 cents,) for 8 dollars, he must have received 8 times 6 
cents, or 48 cents. Ans. 48 cents. 

2. What is 6 per cent, of 10 dollars ? Ans. 60 cents. 

3. The printer's boy collected 12 dollars on some bills, 
for which his employer gave him 4 per cent, for his ser- 
vices: how much did he receive? 

4. What is 4 per cent, of 8 dollars? 6 dollars? 10 
dollars? 7 dollars? 12 dollars? 15 dollars? 

5. A man borrowed 12 dollars for a year, and agreed to 
give 6 percent, for the use of it : how much did he pay? 

6.* What is 6 per cent, of 10 dollars? 4 dollars? 6 
dollars? 8 dollars? 11 dollars? 15 dollars? • 

7. A market-man sold 20 dollars worth of butter for 
one of his neighbors, who paid him 5 per cent, for his 
trouble : how much did he receive ? 

8. What is 5 percent, of 12 dollars? 10 dollars? 7 
dollars? 15 dollars? 20 dollars? 

9. A farmer bought a cow for 12 dollars, and sold it 
again so that he gained 10 per cent by his bargain : how 
much did he gain ? 

10. What is 10 per cent, of 12 dollars? 20 dollars? 14 
dollars? 18 dollars? 13 dollars? 15 dollars? 

11. What is 11 percent, of 1 dollar? 4 dollars? 10 
dollars? 7 dollars? 6 dollars? 9 dollars? 12 dollars? 

18 



\ 
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12. A boy having 100 canary l»rds. lost 7 per cent of 
them by disease : how many of them did he lose ? 

IS. What is 7 per cent, of 200 dollars 1 300 doUais? 
600? 900? 700? 

Suggestion. — Sinc^ 7 per cent is 7 dollars on 100 dol- 
lars, for 200 dollars it is twice as much, or 14 dollars, &c. 

14. A merchant invested 500 dollars in a certain ad- 
venture, and gained 6 per cent on the sum invested : 
how much' did he gain ? 

15. What is 3 per cent of 100 dollars? 300? 500? 
600? 900? , 

16. What is 5 percent of 200 dollars? 400? 300? 
700? 1000? 800? 1100? 

17. What is 8 per cent of 200 dollars? 500? 600? 
300? 700? 400? 1200? 

18. What is 6 per cent of 300 dollars? 500? 400? 
700? 1100? 900? 1200? 

19. What is 7 per cent of 400 dollars? 300? 500? . 
900? 600? 1000? 

20. What is 10 per cent of 500 dollars? 300? 700? 
1200?. 1500? 2000? 

21. What is 8 per cent of 200 dollars? 400? 800? 
900? 1000? 

22 What is 9 per cent of 300 dollars? 600? 500? 
800? 700? 

23. What is 12 per cent, of 8 dollars? 7 dollars? 6 
dollars ? 

24. What is 20 per cent of 4 dollars? 5 dollars? 6 
dollars ? 

25. What is 15 per cent of 3 dollars? 4 dollars? 6 
dollars? 

26. What is 18 per cent of 3 dollars? 5 dolfars? 4 
dollars? 

27. What is 25 per cent, of 4 dollars? 5 dollars? 8 
dollars ? 

28. What is 30 per cent of 3 dollars? 5 dollars? 9 
dollars 7 
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SXEKGISES FOE 1HB SLATE. 

323* We. have seen ihat hundredths are decimal ex- 
pressions, occupying the first two places of figures on the 
right of the decimal point. {Arts. 181, 182.) Now, since 
percentage and per cent, signify hundredths^ it is manifest 
they may properly be expressed by decimals. 

PERCENTAGE TABLE. 

1 per cent. 

2 per cent " . 

3 per cent. 

4 per cent. 

6 per cent. 

7 per cent. 
10 per cent 
12 per cent 
25 per cent. 
50 per cent 
75 per cent 
99 per cent . • 

100 per cent 
103 Der cent 
125 per cent, &c. 

i per cent., that is, ^ of 1 per cent. 

i per cent, that is, i of 1 per cent 

\ per cent, that is, i of 1 per cent. 
43i per cent .... 
25| per cent 

Ob8. 1. It will be seen fVom the preceding Table, that when the 
given per cent, is Itea than 10, a cipher must he prefixed to the figure 
expressing it, in the same manner as when the number of cents is 
less than 10. (Art. 206. Obs. 1.) 

"When the given per cent is more than 100, it must plainly require 
a mixed number to express it. (Art. 183. Obs. 2.) 
^ 2. Parts of 1 per cent, may be expressed either by a common frac- 
tion, or by deamals. Thus, the expression 17^ per cent., is equiva- 
lent to .17625 per cent 

3. The Jirst two decimal figures properly denote the per cent., for 
they are hujidredths ; the other decimais being part» of kimdredthB, 
express parts of 1 per cent 
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. Quest.— 223. How may percentage or per cent be expressed \ 06a, 
When the given per cent is less than W,Yiov« ^a VX-VTiSSftx^X ^^KXskci. 
more than 100, how! 
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1. Write 1 per cent., 2 per cent., 3 per cent, 5 por 
cent, 8 per cent, and 9 per cent, in decimals. 

2. Write 13 percent; 15; 30; 50; 75; 49; 73; 85. 

3. Write i per cent ;i;i;i;f;-ft;i;+;i;i. 

4. Write 3iper cent; 5f ; 16i; 125; 331i; 462i 

5. A merchant handed some bills amounting to $400 
to a constable, and gave him 3 per cent, for collecting 
them: how much did the constable receive, and how 
much did he pay over to the merchant? 

Analysis. — Since 3 per cent, is t2t) the constable must 
have received tSt of $400, or § dollars for every 100 dol- 
lars he collected. Now ito of $400 is Ho? which is equal 
to $4 ; and 3 hundredths is 3 times $4, or $12. 

Operation. Since tut—OS, we have Only to mul- 

$400 tiply the given number of dollars by .03 

.03 and it will give the answer in cents, 

$12!00. Ans. wjiich must be reduced to dollars by 

pointing off 2 decimals. (Art 209.) 

Note. — It is important ^r the learner to observe, that the amguni of 
money collected^ is made the basis upon which the percentage n com- 
puted. That is, the constable is entitled to 3 dollais, as onen as he 
cdUcts 100 dollars, and not as often as he pays over 100 dc^liars, as is 
frequently supposed. For in the latter case he would receive only 
xfr, instead of -j-J-g- of the sum in question. This distinction is im- 
portant, especially in calculating percentage on large sums. Hence, 

5^!25« To calculate percentage on any number or sum 
of money. 

, Multiply the given rmmher or sum by the given per cent. 
. expressed decimally ; and point off the product as in muUi* 
plication of decimal fractions. (Ah. 191.) 

Obs. If the per cent, contains a common fraction which cannot be 
expressed decimally, first multiply by the decimal, then by the com- 
mon fraction of the given per cent., and point off the sunl of their pro- 
ducts as above. 

QuEST.^JVb^e. When it Is said that a man receives a certain per 
cent, for collecting money, upon viViaX. \a iVi'a v*^t cant, calculat^ t 
225. How do you calculate pcTcei\Va,ge\ Oba.\i\)n»^x ««ox. ^<si\\s^»a^ 
a common fraction which cannot \» oxpTeaifc^ ^^cffQaSi^ ,\«w v^^«»^^ 
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6. What is 2 per cent, of $350? Ans. $7. 

7. What is 4 per cent, of $63 7 Ans. 82.52. 

8. What is 3 per cent, of $145.25 ? Ans. $4.3575. 

9. What is -J per cent, of $180.42? (Art..223. Obs. 2.) 

1 0. What is -5- per cent, of $827.63 ? 

1 1. What is i per cent, of $128,632? 

12. What is i per cent, of $90.45? ' 

13. What is lOper cent, of $600,451 ? 

14. What is 12 per cent, of $2500.63 ? 

15. What is 20 per cent, of $2250.84 ? 

16. What is 3i per cent, of $436 ? 

Suggestion. — 3^ per ct. is equal to .032. (Art. 223. Oba 2.) 
17. What is 2J per cent of $ 1 44 ? 

Operation. 

$144 Since -^ per cent, cannot be ex- 

.02-J- actly expressed by decimals, we 

$2.88=2 per ct first multiply by .02, and then by i ; 

48=i per cent (Art 134. a ;) and point off two 

^g^ A decimal places. (Art 225. Obs.) 

18. What is 4^ per cent, of $257 ? 

19. What is 8^ per cent, of $673 ? 

20. A merchant. having deposited $200 in a bank, af- 
terwards drew out lOJ^ per cent., of it: how many dollars 
did he draw out ? 

21. A merchant makes a deposit of $1864 and draws 
out 25 per cent of it : how much has he left in the bank ? 

22. A merchant shipped 865 boxes of lemons ; on the ^ 
passage home, 15 per cent, of them were thrown over- 
board : how many boxes did he lose : and how many had 
he left? 

23. How much is 6^ per cent of $1000^ 

24. How much is 7 per cent of $1526.33? 

25. How much is 8^ per cent of $16,325? 

.26. A young man worth $1 500, lost Sl-J- per cent of 
it in gambling ; how much did k^ Vo^^\ ^xv^ W« \ssas^ 
had he left ? 
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27. A merchant bought a cargo of flour for $1230, and 
paid 4-J- per cent for bringing it home : what was the 
whole cost of his flour ? 

28. What is 37i per cent, of «100 ? Of $2537.50 ? 
S 29. What is 1 12 per cent, of $ 150 ? 

30. What is 125 per cent, of $635 ? 

3 1. What is 250 per cent of $ 17.35 7 

4 32. Which is the most, 7 per cent of $1000^ or 6 per 
I cent of 81100? 

33. What is the difference between 6 per cent and 7 
percent of $12000? 

34. What is the difference between 9 per cent of 
$2000, and 6 per cent of $3000? 

35. What is 17i per cent.of $10000? 

36. What is 20^ per cent of $10500? 

37. A man gare his two sons $10000 apiece ; the elder 
added 15i|- per cent, to his the first year, and the younger 
spent 15i|- per cent of his: what was the difl!erence of 
their property at the end of the first year ? 

38. A labouring man earning $225 a year, laid up 23^ 
per cent of it : how much did he spend ? 

39. A man having deposited $856.25 in a savings bank, 
drew out 31-} per cent of it: how much had he left in 
the bank ? 

40. A farmer owning 3560 sheep, lost 50 per cent of 
them by disease : how many had he left? 

APPLICATIONS OP PERCENTAGE. 

236* Percentage, or the method of reckoning by 
AuTu^rd^As, is applied to various calculations in the practical 
• concerns of life. Among the most important of these are 
Commission, Brokerage, the Rise and Fall of Stocks, 
Interest, Discount, Insurance, Profit' and Loss, Duties, 
and Taxes. Its principles, therefore, should be thorough- 
ly understood by every scholar. 

Quest.— -226. To what we tY« v«\ncV^fe% o^ >e«t^«i\3w» v^^^jiSsdl 
What are some of the most ixupoitaxa oi m««« c»lc\i\&'ascA\ 
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tOOMMISSION, miOEERAGE, AND STOCKS. 

22 7* Commission is the per cent, or sum chao'ged by 
agents for their services i& buying and selling goods, or 
transacting other business. 

Obs. An A^en/ who bays and sells goods for another, is called a 
Commiasum Merchant^ a Fa^or^ or CorreapondaU. 

228* Brokerage is the per cent or sum charged by 
money dealers, called Brokers^ for negotiating BUls c§ 
Eaxhange, and other monetary operations, atid is of the 
same nature as Commission. 

220* By the term Stocks^ is meant the Capital of 
moneyed institutions, as incorporated Banks, Manufacto- 
ries, Railroad and Insurance Companies ; also, the funds 
of Government, State Bonds, &c. 

Qj3S. Stocks are usually divided into portions of $100 each, called 
shares; flihd the owners of these shares are called StodAolders. 

230* The original cost or valuation of a share is 
called its nominal^ or par vaJue ; the sum for which it can 
be sold, is its real value, which varies at different times. 

Obs. 1. The rise or /all of Stocks is reckoned at a certain per 
cent of its par value. The term par is a Latin word, which signifies 
equaly or a ttafe oftqualUy. 

2b When stocks sell for their original cost or Taiuation, the^ are 
said to he a/ par; when they sell for more than cost, they are said to 
be abaoe par^ or at an advance ; when they do not sell at cost, they are 
■aid to be hdow pari ot at a discount. 

3. Persons who deal in Stocks are usually called Stock Brokers^ or 
Stock Jobbers, 

231* The commission or allowance made to factors 
and brokers, and the risc^and fall of stocks, are usually 
reckoned at a certain percentage on the amount of money 

Quest.— 227. What ia commission ? Ohs. What is an agent who 
buys and sells ^oods for another usually called ? 228. What is bn>- 
keraffel 229. What is meant by stocks? How are stocks usually 
divided ? What are the owners of the shares called ! 230. What is 
the par value of stocks ? What the real value \ Obs. What is the 
meaning of the term par t When are stocks at par ? When above 
par ? When below 1 231. How are coinxGoasioia, \a<:Jtoa»;?ji>^si^ ^^^ 
J9S0 or Ml of tufckg i«ek<med t - 



212 BROKERAGE. [SeCT. IX 

i 

employed in the transaction, or on the far value of the 
given shares. Hence, 

232* To compute commission^ hrokerage, and the 
advance or discount on stocks. 

MiMvply the given mm by the given per cent expressed in 
decimals, and poini off the product as in Percentage, (Art 
225.) 

EXAMPLES. 

Ex. 1 . A commission merchant sold a quantity of corn 
for $236, and charged 2 per cent, commission : how much 
did he receive for his services? Ans. $4.72. 

2. A tax-gatherer collected $533.56, for which he was 
to have 3 per cent, commission : how much did he re- 
ceive ? 

3. An auctioneer sold $860.45 worth of goods, at 2^ 
per cent, commission : how much did he receive ? 

4. An agent sold a quantity of oil for $265.35^ and 
charges 2-J- per cent, commission : how much did the 
agent receive ; and how much did the owner receive for 
his oil? 

5. Spld goods to the amount of $356, at 4i- per cent 
commission : how much did I receive for my services ? 

6. Bought goods amounting to $480, at 3-J- per cent 
commission : what is the amount of my commission ? 

7. What is the commission on $163,625, at 6^ per 
cent. ? ' ^ 

8. What is the commission, at 5^ pei' cent for purchas- 
ing flour to the amount of $1365.25 ? 

9. I send my agent $1000 to be laid out in cotton, and 
ogree to allow* him 5f per cent, commission : what is the 
amount of hi^ commission ; and how many dollars wor^ 
of cotton shall I receive ? 

10. A lawyer collected a debt of $695.05, and charged 
1\ per cent, - how much did he receive ; and how much 
will he ppy his employer ? 



Qi7E8T.— 232. How do you compuXA cwscccQssa.ou>>»^^^^ 
aojr given sum? 
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1 1. A merchant negotiated a bill of exchange of $5000 
vriA a broker, and agreed to give him 7 per cent. : how 
much did the broker receive ? 

.12. What is die brokerage on $8265, at 5jt per ct? 

13. What is the brokerage oil $6524.13, at 8 per cent? 

14. What is the commission on $146,356, at 20 per 
cent? 

15. What is the commission on $1625.75, at 25 per 
cent ? 

16. What is the commission on $25026.10, at 15 per 
qent. ? ^ 

17. What is the brokerage on $50265.95, at 3+ per 
cent? ^ 

18. What is the brokerage on $38212.085, at li per 
cent ? 

19. What is the brokerage on $752600,at 1 per cent ? 

20. What is the brokerage on $1000000, at i per- 
cent ? 

21. Bought lOdliares of bank stock, for which I agreed 
to pay 4 per cent, advance : how much did the stock 
cost me ? 

Suggestion. — The stock manifestly cost me its par value, 
viz : $1000, together with 4 per cent, of it (Art. 229. Obs.) 
Now $1000x.04=$40; and $1000+$40=$1040. Ans. 

22. A man bought 5 shares of the Boston and Provi- 
dence Railroad stock, at 5J- per cent, advance : what did 
his stock cost him ? 

23. A stock broker bought 15 shares of the New York 
and Erie Railroad stock at par, and sold them at 15 per 
cent, discount: what did they come to? 

24. Sold 29 shares in the American Manufacturing Co.| 
at 1 6 per cent, advance : what did they come to ? 

25. A stockjobber bought 45 shares of the Auburn and 
Rochester Railroad stock at 3 per cent discount, which 
he sold at 7 per cent, advance : how much did he make 
by the transaction ? 

26. A widow invested $9000 in the Commonwealth 
Bank stock at par, and finally sold it at 75 per cent, dis' 
count : how much did she lose ? 
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27. A man <nrfted 53 shares of the Long IshmA Rail* 
road stock, which he sold at auction, at 13 per cent ad« 
ranee : how much did they come to? 

28. Bought 38 shares in the Union Ga» Co. aft 7 per 
cent, advance, and sold them at 5 per cent discount : feow 
much was my loss ? 



INTEREST. 



333* Interest is the sum paid for the use qf money 
by the borrower to the lender. It is reckoned at a given 
per cent, per annum ; that is, so many dollars are p^d for 
the use of $100 for one year ; so many cents for 100 cents: 
so many pounds for £100 ; d&c. 

[ Obs. The learner should be careful to notice the distinction be* 

') tween Commission and Interest, The./ormer is reckoned at a ceitaiA 

<-. per cent, without regard to time; (Art. 231 ;) the latter is reckoned at 

\ a certain per cent, tor one year ; consequently, for longer or shorter 

\ periods than one year, like proportions of the percentage fox onejeat 

are taken. 

The t^rm per anniem, signifies for a year. 

23 4« The momy lent, or that for which interest is 
paid is called the principal. 

The per cent, paid per annum, is called the rate. 

The sum of the principal and interest, is called the 
amount. Thus, if I borrow $100 for 1 year, and agree 
to pay 5 per cent, for the use of it, at the end of the 3rear 
I must pay the lender $100 the sura which I borrowed 
and $5 interest, making $105. The principal in this 
case, is $100 ; the interest $5 ; the rate 5 per cent. ; and 
the amount $105. 



(lucsT.— 232. What is Interest t How is it reckoned ! 06*. What 
Js meant by the term per annum ? 234. What is meant by th& ptia^ 
pai r The rate \ The amount \ ^i^. Ko'N ^ the rate usually detei^ 
mined ? Is it the same eveTVNSf\At«\ 
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836* The rtUe of interest k usually estabUfihed by 
law. It varies in different countries add in different parts 
of our own country. 

Obs. 1. The legal rate of interest in New England, New Jersey, 
Pennsykaoia, Delaware, Maryland, Virginia, NortU Carolina, Ten- 
nessee, Kentucky, Ohio, Indiana, Illinois, Missouri, and Arkansas, 
if 6 per cent. 

In New York, South Carolina, Michigan, Wisconsin, and Iowa, 
it is 7 per cent 

In Georgia, Alahama, Mississippi, and Florida, it is 8 per cent. ; 
and in Louisiana hut 5 per cent. 

On debts and judgments in favour of the Untied StaUSf interest if 
computed at 6 per cent 

2. In England and Frcnce the legal rate is 5 per cent. ; in Irelandj 
6 per cent In Italij about the commencement df the 13th century, 
it varied from 20 to 30 per cent 

236* Any rate of -interest higher than the leffal rate, 
is called usurtf^ and the person exacting it is liable to a 
heavy penalty. 

Any rate less than the legal rate may be taken, if the 
parties concerned so agree. 

Obs. 1. When no rate is mentioned, the rate established by the 
laws of the State in which the transaction takes place, is always un« 
dcrstood to be the one intended by the parties. 

2. The term per annum^ is seldom expressed in connexion with the 
nUe per ceni.j but it is always understood *, for the rate is the^er ceni, 
paid per annum* (Art. 234.) 

Ex. 1. What is the interest of $15 for jl year, at 4 per 
eent ? 

. Suggestion. — 4 per cent, is tStt ; that is, $4 for $100, 4 
oenU for 100 cents, &c. (Art 222. a.) Now as the in- 
terest of $1 (100 cents) for a year, is 4 cents, the interest 
of $15 for the same time, is 15 times as much. And 15 
limes 4 cents are 60 cents. Ans* 60 cents. 

QtJEST.— 06«. What is the legal rate of interest in New England, 
New Jersey, Ac. ? What is the legal rate of interest in New York, 
South Carolina, &,c. ? In Georeia, Alabama, &c. \ On debts dye the 
United States ? What is the legal rate of interest in England and 
France % Ireland ? 236. What is any rate higher than the legal rate 
called ? What is the consequence of exacting usury ? Is it safe to 
take less tlian legal interest ? Obs, Whan two Ttt.\ft ia \BfcTi5assc«.^^ 
what rate is iindentood ? 
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Operatum. We inultq)ly the principal by the giren 
$i5 Prin. rate per cent, expressed in decimals, as m 

.04 Rate, per centage ; (Art 225 ;) and point off as 
$.60 Int. many decimals in the product as there we 
decimal places in both factors. 

2. What is the interest of $45 for 1 year, at 3 per 
cent.? $1.35 Ans. 

3. What is the interest of $32,125 for 1 year, at 4+ 
per cent. ? 

Operation, 4-J- per cent expressed in deci- 

$32,125 Prin. mals is .045. (Art 223.) Multi- 

.045 Rate. ply, &c. as above, and point off 6 

160625 decimals in the prcNduct (Art. 191.) 

1 28500 '^^® fraction^ of a mill may be omit- 

$1.445625 Ans, ted in the answer. Hence, 

237* To find the interest of any sum, at any given 
rate for 1 year. 

Multiply the pnncipal by the given rate per cent, expressed 
in decimals^ and paint off the product as in mtdtiplication <jf 
detitnal fractions, (Art 191.) 

The%mou7U is found by adding the principal and interest 
together. (Art 234.) 

Obs. 1. In adding the principal and interest, care must be taken to 
add dollars to dollars, cents to cents, &c. (Art. 211.) 

2. When the rate per cent, is less than 10, a cipher most always 
be prefixed to the figure denoting it (Art. 223. Obs. 1.) It is higUy 
important that the principal and the rate should both be written oor- 
lectly, in order to prevent mistakes in pointing off the product 

4. What is the interest of $75.21 for 1 year, at 6 per 
cent? $4.5126. Ans. 

5. What is the interest of $100 for 1 year, at 5 per 
cent ? at 6 per cent ? at 4 per cent. ? at 7 per cent 1 

QuKST.— 237. How do you compute interest for 1 year? How find 
the amount ? Obs. What precaution is necessary in adding the princi 
pal and interest together \ When the rate is less than 10 per cent^ 
how ia it written ! 
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6. What is the interest of <^5.31 for 1 yfear,at 6 per 
cent? 

7. What is the interest of $50.10 for 1 year, at 7 per 
cent. ? 

8. What is the interest of $63 for 1 year, at 5i per 
cent. ? 

9. What is the interest of $136.75 for 1 year, at H 
per cent. ? 

10. What is the interest of $260.61 for 1 year, at 6 
per cent. ? What is the amount ? 

Ans. $15,636 int. $276,246 amount. 
» 11. What is the interest of $140.25 for 1 year, at 7 
per cent. ? What is the amount ? ' 

12. What is the interest of $163.40 for 1 year, at 8 
per cent. ? What is the amount ? 

13. What is the interest of $400 for Lyear, at 6 per 
cent. ? What is the amount ? 

14. What is the amount of $500 for 1 year, at 7 per 
cent ? 

15. What is the amount of $1000 for 1 year, at 8 per 
cent ? 

16. What is the interest of $100 for 3 years, at 6 per 
cent, per annum ? 

OpertUim. J^« 'J^^^'^^ ^^' 3 years is 

^ . plamly 3 times as much as lor 

$100 Pnn. I ygar. We therefore first find 

.06 Pate. jj^g interest for 1 year as above, 

$6.00 int. 1 y. which is $6 ; then multiplying 

3 No. of y. this by 3, gives the interest for 

$iaOO Int. for 3 y. ^ 7^^^- Hence, 

238« To compute the interest of any sum for a given 
number of years. 

Pirsi find the interest of the given sum for 1 yewr^ at the 
given rate; (Art. 237 ;) then multiply the interest of 1 year 
by the given number of years. 



QuKaT,—238, How is interest compuXft^tei ws^ twsi&sfc^ ^!R.^«w»\ 
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17. At 5 per cent, per annum, what is the interest of 
$45 for 4 years? Am. $9. 

18. At 6 per cent., what is the interest of $200 for 6 
years ? What is the amount ? 

19. At 7 per cent., what is the interest of $250 for 
10 years? What is the amount ? 

20. At 8 per cent, what is the interest of $340.50 for 
3 years? What is the amount? 

21. At 6 per cent, per annum, what is the interest of 
$100 for 1 month? 

Operatim. ^ ^^^^^ '« ^ofl2 months 

^ . or a year, therefore the inter- 

•^^ ^^^^' much as the interest for 1 

12)6.00 Int. for 1 y. year. Now the interest of 

$^Int. for 1 m. ^^^ ^^r 1 year is $6, and 
tV of $6, is 50 cts. In like 
manner any number of months may be considered a frac- 
tional part of a year, and the interest for them may be 
computed in the same way. Hence, 

239* To compute the interest of any sum for a given 
number of months. 

First find the interest for 1 year as above ; then take svch 
a fractional part of 1 yearns interest, as is denoted by the 
given number of months. 

Thus, fo/ 1 month take tV of 1 year's interest ; for 2 
months, -j^ or -J^ ; for 3 months, -ft- or -} ; for 4 months, -^ 
or i] for 6 months, -ft^ or -J- ; &c. 

22. At 5 per cent, wjaat is the interest of $600 for 6 
months. Ans. $15. 

23. At 7 per cent., what is the interest of $250 for 4 
months ? 



QuxsT.— -239. How is interest computed for months ? For 2monthfl, 
^hatpajTt would you take^. IPor % xaav^^X Vtsloxv>&v%\ ^ \&.Qtitha I 6 
taoathat 7mQnth8t 8mont\»''. ^monxbaX Y^Tiiocjeoa^X \\ts»stsS»\ 
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24. What is the interest of 9976.ZI for 3 months, at 6 
per cent. 7 

25. What is the interest of $60 for 7 months, at 8 per 
cent. ? What is the amount ? 

26. What is the interest of $96 for 10 months, at § 
per cent. ? What is the amount ? 

27. At 6 per cent, what is the interest of $600 for 1 
day? 

Operation. 1 day is -gV of 30 days, or 

$600 Prin ^ month ; hence the interest 

.06 Rate! f^^ ^ ^^Y ^^^^ ^® "3*^ ^^ ^® 

' ;^ interest for 1 month. If, 

IVxo^? l^' r ^ ! y* therefore, we find the inter- 

30)3^ In. for 1 m. ^st for 1 month, and take tS 

Am, $0.l0Jn. for 1 d of this, it will evidently be 

the interest for 1 day. In 

like manner, any number of days may be considered a 

fractional part of a month, and the interest for them may 

be found in the same way. Hence^ 

-340* To compute the interest of any sum for a given 
number of days* 

First find the interest for 1 morUh as above, then take such 
a fractional pari of 1 morUh^s interest as is denoted by the 
given number of days. Thus for 1 day take ^ofl month* s 
interest ; for 2 days, ^,or-^]for 3 days, iftf, or -^ ; for 
10 days, + ; for 20 days, f ; ^c. 

28. At 4 per cent, what Is the interest of $470 for 10 
days? Ans. $0,522. 

29. What is the interest of $1000 for 1 y. 1 m. and 1 
d., at 6 per cent. ? 

30. What is the interest of $42.50 for 2 years and 6 
months, at 7 per cent ? 

3h What is the interest of $69.46 for 1 year and 8 
months, at 8 per cent ? 



QuBST.^240. How is interest computcA tot ^«5%\ ^tst ^ ^«^^ 
trbtu put waald yott tftke t for 5 daT* \ 1 ^'j^X \^ ^!Kf%\ 'XS ^«^^ 
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24 1« From the foregoing principles we may deduce 
the following general 

RULE FOR COMPUTINa INTEREST. 

• I. For one year. Multiply the fiindpal hy the given 
raUy and from the product point off as many figures for deci- 
mals^ as there are decimal places m both factors. (Art 237.) 

• II. For two or more years. MvMfpty the interest oj 
1 year by the given number of years. (Art. 238.) 

III. For months. Take such a fractional part of 1 
year's irUerest^ as is denoted by tJie given number of months, 
(Art. 239.) ^ 

IV. For days. Take suchafradiojiaZ part of 1 month^s 
interest^ as is denoted by the given number of days. 

Obs. 1. In calculating interest, a month, whether it contains 30 or 
31 days, or even but 28 or 29, as in the case of February, is always 
assumed to be one iwelflh of a year. 

2. In calculating interest 30 days are considered a month; conse- 
quently the interest for 1 day, or any number of days under 30, is sa 
many thirtieths of a month's interest. ([Art. 170. Obs. 2.) 

This practice seems to have been originally adopted on account of 
its convenience. Though not strictly accurate, it is sanctioned by 
custom, and is everywhere allowed by kw. 

32. What is the interest of $45.23 for 1 year and 2 
months, at 5 per cent. ? 

33. What is the interest of $43.01 for 2i years, at 7 
per cent. ? - 

34. What is the interest of $215,135 for 2 years and 3 
months, at 6 per cent. ? 

35. At 8 per cent., what is the interest of $75.98 for 3 
years? 

36. At 5i per cent, what is the interest Of $939rfor 4 
years 1 

37. At 6 per cent, what is the interest of $137.50 for 6 
months? 



Quest. — ^241. What is the general rule for computing interest? 06*. 
Jh reckoning interest, what p&tt o{ «. Yeai >& «ktQSKvUiQotv«ideTed ? How 
Moanydayn are considefed a moivtVi 1 la ^<& vc«A'^cA«xftf:^^ vA^soxaaubV 
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88. At 7 per cent, what is the interest of $1500 for 
10 days 7 

39. At 20 per cent, what k the interest of $3000 foi 
3 days? 

40, At 12i per cent, what is the interest of $1736.25 
for 6 months ? 



SECOND METHOD OP COMPUTING INTEREST. 

242* There is another method of computing interest, 
which is very simple and convenient in its application, 
particularly when the interest is required for months and 
days, at 6 per cent, 

\ 

INTEREST OF $1 FOR MONTHS. . 
243» We have seen, (Art 237,) that. 
For 1 year, the interest of $1 is 6 ceuts, which is $.06 

« 1 month, « • " is-iV ofGcente, " "- .005 

" 2 months, " « isT^jor-J-ofG cento, " " .01 

" Smooths, " '^ isT%^,or-}-of6cents, « « .015 

« 4 months, « " is -^, or -J of 6 cents, " « .02 

". 5 months, « " is t^ of 6 cents, «- « ^125 

" 6 months, « " is -^, or ^ of 6 cento, " " .03 

That is, iht interest of $\ far 1 month, at 6 per cent., is 
5 miUs ; and for every 2 months, itisX cent, 6fc, Hence, 

244. To find the interest of $1 for any number of 
months, at 6 per cent 

Multiply the interest of $\ for 1 month, ($.005,) by the 
given nurnber of months, and point off 3 decimal figures in 
the product, (Art. 191.) . 

1. At 6 per cent., what is the interest of $1 for 7 
months ? 



Quest.— 244. How may the interest ot %\)oe iwwAlo.^ «ssi\5N5^s«x 
of mandu, at 6 per cent. ! 

19* 
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2. At 6 per cent., what is the interest of $1 for 8 
months? 

3. At 6 per cent., what is the interest of $1 for 9 
months? For 10 months? For 11 months? 

4. At 6 per cent., what is the interest of $1 for 14 
months? For 15 months? For 18 Months? , 

INTEREST OP 1$ FOR DAYS. 

245. Since the interest of $1 for 1 mo. (30 4.) is 5 
mills, or $.005, (Art. 243,) 

For 6 days (-J- of 30 d.) the interest of $1 is -J- of 5 mills, or S.OOl ; 
« 12 days (I of 30 d.)' " " is f of 5 mills, or .002 ; 

" 18 days (f of 30 d.) « " is f of 5 mills, or .003 ; 

« 24 days (f of 30 d.) " « is f of 5 mills, or .004; 

« 3 days (iV of 30 d.) " " is-^of 5mai8,or .0005: 

That is, the interest ot $1 for ever^f 6 days, is 1 mllyOr 
$.001 ; and for any number of days, it is as many miUs, 
er thousandths of a dollar^ as 6 is contained times in the 
given number of days. Hence, 

246* To find the interest of $1 for any number of 
days, at 6 per cent. 

Divide the given number of days by 6, and set the first 
quotieht figure in thousandth^ place, when the days are 6, or 
more than 6 ; but in ten thousandth^ place, when they are 
less than 6. 

Obs. For 60 days (2 mo.) the interest of $t is 1 cent; (Art. 243;) 
in this case, therefore, the first quotient figure must occupy hun- 
dredUia? place. 

6. What is the interest of $1 for 1 day, at 6 per cent, 
expressed decimally? * Ans. $.000166+ 

6. What is the interest of $1 for 9 days, at 6 per cent. ? 
22d,ays? 4 days? 14 days? 

QuKST.— S46. How may the interest of $1 be found for any number 
of ^ys, at 6 per cent. % "^ ^ 
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7. What is the interest of $1 for 10 days, at 6 per 
cent. 7 16 days? 20 days? 24 days? 27 days? 28 days? 

8. What is the interest of $1 for 1 year, 5 months, and 
3 days, at 6 per cent. ? 

Solution. — For 1 year, the interest of $1 is $.06 
" 5 months, « " « .025 

^ 3 days, « " " .0005 

Am. $.0855 

9. What is the interest of $1 for 2 years, 7 months, and 
20 days, at 6 per cent. ? 

10. What is the interest of $1 for 3 years, 1 month, and 
15 days, at 6 per cent. ? 

IL What is the interest of $145 for 6 months, and 24 
days, at 6 per cent. ? 

The interest of $ 1 45 is 1 45 

OpercUton. times as much as the interest 

$145 Prin. ^^ $^ ^^ ^^® given time. 

034 lat of |i for 1 We therefore find the interest 

_1^ th«tim©. i of $1 for the given time, 

^^" * which is $.034; then multi- 

ply the principal by it, and 



$4,930^.71*. ' pointoff 3 figures for decimals 

in the product. (Art. 191.) 

247* From these illustrations we may derive a 
SECOND RULE FOR COMPUTING INTEREST. 

First find the interest of %\ for the given iirne^ at 6 per 
cent. ; Jhen multiply the principal by the interest o/$l for 
the time, and point uff the product as before. (Art. 241.) 

Obs. 1. The interest at any other rate, greater^ or less than 6 per 
cent, may be found by adding to, or subtracting from the interest at 6 
per ci^nt., such 9^ffactumal part ofitadfy ob the required rate exceeds 
or fails short of 6 per cent. Thus, if the required rate is 7 per cent., 
first find the interest at 6 per cent., then add -J- of it to ilself; if 5 per 
cent., subtract -J- of it froiu^itself, &c. 

Quest. — ^247. What is the second method of computing interest ? 
Obs- When the rate per cent, is greater or less than 6 per cent, how 
proceed ? 
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2. When it is required to compute the interest on a notej we must 
first find the time for which the note has beeii on interest, by sub- 
tracting the earlier from the IcUer date; (Art. 170;) then cast the in- 
terest on the face of the note for the time, bv either of the preceding 
methods. (Arte. 241, 247.) 

13. What is the interest of $300 for 4 months, and 18 
days, at 7 per cent. ? 

Operation. 
$300 Prin. 

.023 in^.o^.^i''"'} The required rate is 1 

__ the tune, i ^^^ cent, more than 6 per 

gQQ cent. ; we therefore find the 

^v^^^^^ T /. . interest at 6 per cent, and 

6)$6.900= Int.at6perct. add i of it to itself. 
1 150=-J- of 6 per cent. 
Ans. ^S.050 Int. at 7 per ct 

14. At 5 per cent., what is the interest of $256.25 for 
9 months and 15 days ? 

15. What is the interest of $450 from Jan. 1st, 1844, 
to March 13th, 1845, at 6 per cent. ? 

Operatim. ' $450 Principal, 

y^ ^ ^ .072 Int. of $1 for the time. 

1845 " 3 " 13 900 

1844 ^^ 1 " 1 3150 

Time 1 " 2 " 12 $32,400 Ans. 

EXAMPLES FOR PRACTICE. 

1. What is the interest of $45.25 for 8 months, at 6 
per cent. ? 

2. What is the interest of $167,375 for 6 months, at 6 
per cent. ? 

3. What is the interest of $93.86 for 3 months and 15 
days, at 6 per cent. ? 

4. What is the interest of $110 for 1 month and 20 
days, at 6 per cent. ? 

5. At 7 per cent., what is the interest of $158.91 for 
1 year and 3 months ? 

Quest. — 247. How cotnpuie Vkt mXct^eX^xv^kitfAfcX 
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6. At 7 per cent, what is the amount of $21T for 1 
year and 8 months 7 

7. At 6,per cent, what is the amount of $348.10 for 
2 years and 1 month ? 

8. At 7 per cent, what is the interest of $400 for 1 
year and 6 months ? 

9. At 7 per cent, what is the amount of $213.01 for 9 
months? 

10. At 5 per cent, what is the amount of $603 for 2- 
years and 5 months ? . 

1 L What is the amount of $861 for 8 months and 24 
days, at 6 per cent. ? 

12. What is the amount of $1236 for 3 months and 14 
days, at 7 per cent. ? 

13. What is the interest of $1400 for 1 year, 1 month 
and 9 days, at 7 per cent. ? 

14. What is the interest of $469.20 for 27 days, at 8 
per cent. ? 

15. What is the amount of $705 fpr 5 years, at 9 per 
cent. ? 

16. What is the amount of $1000 for 10 years, at 5 
per cent ? 

17. What is the amount of $1650.06 for 20 years, at 
7 per cent ? 

18. What is the amount of $2500 for 7 years, at 15 
per cent. ? 

19. At 4-J- per cent, what is the interest of $17000 for 
1-J- years? 

20. At 7-J- per cent, what is the interest of ^1625.81 
for 45 days? 

21. At 12-J- pei: cent, what is the amount of $165.13 
for 33 days ? 

22. At 7 per cent, what is the amount of $8531 for 63 
days ? 

23. At 6 per cent, what is the amount of $16021 for 
93 days ? 

24. What is the interest on a note of $65, dated Jan. . 
10th, 1844, to May 16th, 1845, at 6 per cent ? 

25. What is the interest of $170 frorcv Jwu^ V^vV^..,V^^^^^ 
to July 1st, 1841, at 7 per cenLl 
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26. What is the interest of $105.63 from Feb. 22d, 
1839, to Augr. 10th, 1840, at 5 per cent ? 

27. What IS the interest of $234 from April IQth, 
1834, to Oct. 1st, 1835, at 6 per cent.? 

28. What is the interest of $195.22 from June 25th, 
1838, to March. 3 1st, 1840, at 6 per cent.? 

29. What is the interest of $391 from Sept. 1st, 1840, 
to Nov. 30th, 1841, at 8 per cent.? 

30. What is the interest of $510.83 from March 21st, 
1842, to Dec. 30th, 1842, at 7 per cent.? 

31. At 6 per cent., what is the interest of $469.65 
from August 10th, 1843, to Feb. 6th, 1844? 

32. At 7 per cent., what is the amount due on a note 
of $285, dated March 15th, 1844, and payable Sept. 18th 
1845? 

33. At 6 per cent., what is the amount dije on a note 
of $391, dated Oct. 9th, 1844, and payable March 1st, 
1845? 

34. At 5 per cent., what is the amount of $623 from 
Feb. 19th, IS44, to Aug. 10th, 1844? 

35. At 4 per cent., what is the amount of $589.20 from 
January 10th, 1844, to January 13th, 1845? 

36. At 4 per cent, what is the amount of $731.27 from 
July 1st, 1844, to April 4ih, 1845? 

37. What is the interest of $849 from July 4th, 1841, 
to July 7th, 1845, at 6 per cent ? 

38. What is the interest of $966 from Jan. 1st, 1842, 
to March 20th, 1844, at 7 per cent ? 

39. What is the interest of $1539 from May 21st, 1842, 
to Aug. 19th, 1843, at 6 per cent ? 

40. What is the amount of $1100 from June 15, 1840, 
to Aug. 3d,, 1845, at 5 per cent. ? 

41. What is the amount of $1 for 50 years, at 6 per ct ? 
At 7 per cent. ? 

42. What is the amount of one cent for 500 years at 
7 per cent ? 
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PARTIAL PAYMENTS. 

248* When pa/rtial payments are made and endorsed 
upon Notes and Bonds, the rule for computing the inter- 
est adopted by the Sitpreme Court of the United Stales, is 
the following, 

I. " The rule for casting interest, when partial paymerds 
have been made, is to apply the paym^rU, in the flrU phice, to 
the discharge of the interest then dv/e. 

II. '* If the paym^ent exceeds the interest, the surplus goes 
towards discharging the principal, and the stthsequent interest 
is to be computed on the balance of principal remaining due. 

III. ^^ If the payment be less than the iivterest, the surplus 
cf interest must not be taken to augment the principal ; bid 
interest continwes on the former principal until the period 
when the payments, taken together, exceed the interest du£^ 
and then the surplus is to be applied towards discharging the 
principal ; and interest is to be computed on the balance as 
^foresaid." 

Note. — The above rule is adopted by Massachusetts, New. York, and 
the other States of the Union, with but few exceptions. It is given 
in the language of the distinguished Chancellor Kent. — Joknson^a 
Chancery Reports, Vol. I. p. 17. 



©850. . New Haven, Jan. 1st, 1841. 

43. For value received, I promise to pay George How- 
land, or order, eight hundred and fifty dollars, on demand, 
with interest at 6 per cent. 

V John Hamilton. 

The following payments were endorsed on this note : 

July 1st, 1841, received $100.62. 
Dec. 1st, 1841, received $15.28. 
Aug. 13th, 184^, received $175.75. 

What was due on taking up the note, Jan. 1st, 1843 ? - 

Quest.— 248. What is the general me\\\od oi ^i^vm^ \^\Kt«eJv. ^'^ 
Notes and Bonds, when partial paymeriXaVia\e^«tv\ftsv^^\ 
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Operation. 

Principal, $850.00 

Interest to first payment, July 1st, (6 months,) _ 25.50 

Amount due on note July 1st, - - - $875.50 

1st payment, (to be deducted from amount,) 1 00.62 

Balance due July 1st, - - - - $774.88 
Int. on Bal. to 2d pay't Dec. 1st, (5 mo.,) $19.37 
-2d pay't (which is less than the inter- ) 

est then due,) \ ^^'^^ 

Surplus interest unpaid Dec. 1st, . $4.09 

Int. continued on Bal. from Dec. 1st, > ^^ „ . o/i co ' 

1842, to Aug. 13th, (8 mo., 12 d.,) J 3254 36.63 

Amount due Aug. 13th, - ~ $811.51 
3d payment (being greater than the interest > 

now due) is to be deducted from the am't. J 175.7 5 

Balance due Aug. 13th, - - - - $635.76 

Int. on Bal. to Jan. 1st, (4 mo., 18d.,) ' - 14.62 

Bal. due on taking up the note, Jan. 1st, 1843, $650.38 



$500. New York, May 10th, 1842. 

44. For value received, I promise to pay James Mon- 
roe, or or(fer, five hundred dollars on demand, with in- 
terest at 7 per cent. 

Henry Smith. 

The following sums were endorsed upon it : 

Received, Nov. 10th, 1842, $75. 
Received, March 22d, 1843, $100. 

What was due on taking up the note, Sept. 28th, 1843? 



$692.35. Boston, Aug. 15th, 1843. 

45. Three months after date, I promise to pay John 
Warren, or order, six hundred and ninety-two dollars and 
thiny-&ve cents, with interest at 6 per cent., value re- 
ceived. '^XiK>S^\^^Q«^%<3S., 
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Endorsed, Nov. 15th, 1843, $250,375. 
« March 1st, 1844, $65,625. 

How much was due July 4th, 1845 ? 



$1000. Philadelphia, June 20th, 1841. 

46. Six months after date, I promise to pay Messrs. 
Carey, Hart & Co., or order, one thousand dollars, with 
interest at 5 per cent., value received. 

Horace Preston. 

Endorsed, Jan. 10th, 1844, $125. 
« June 16th, 1844, $93. 
« Feb. 20th, 1845, $200. 

What was the balance due Aug. 1st, 1845? 

CONNECTICUT RULE. 

24:9* "Compute the interest on the principal to the time of 
the first payment; if that be one year or more from the time the in- 
terest commenced, add it to the principal, and deduct the payment 
from the sum total. If there be after payments made, compute the 
interest on the balance due to the next payment, and then deduct the 
payment as above ; and in like manner, from one payment to an- 
other, till all the payments are absorbed ; provided the time between 
one payment and another be one year or more. But if any payments 
be made before one year's interest hath accrued, then compute the 
interest on the principal sum due on the obligation, for one year, add 
it to the principal, and compute the interest on the sum paid, from the 
time it was paid up to the end of the year; add it to tne sum paid, 
and deduct that sum from the principal and interest added as above.* 

" If any payments be made of a less sum than the interest arisen 
at the time of such payment, no interest is to be computed, but only 
on the principal sum for any period." — Kirby^s Reports. 

VERMONT RULE. 

24:9* a. First find the amount of the given principal for the 
whole time; then find the amount of each of the several payments 
from the time it was endorsed to the time of settlement. Finally, 
subtract the amount of the several payments from the amount of the 
principal, and the remainder will be the sum due. 

* If a year docs not extend beyond the time of payment} but if it Joeii, then 
find the amount of the principal remaining unpaid, up to the Time of settlement, 
likewise the amount of the endorsements from the time they were^avd <c V^a 
tijne of settlement, and deduct the sum of tVie&e ««\<tta\ «mQWX\& \xwft. >^^ 
Mojouat of the princip&l, 

20 
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NoU. — It will be an excellent exercise for the papil to cast die in 
terest on each of the preceding notes by 6ach of the above rules. 

47. What is the interest of £175, 10s. 6d. for 1 year, at 

5 per cent. ? ' 

Operation. We first reduce the 10s. 6d. 

£175.525 Prin. to the decimal of a pound, 

.05 Rate. (Art. 200,) then multiply the 

£8.77625 Int. for 1 yr. Principal by the rate and point 

20 off the product as in Art. 241. 

-— ;r^^— - The figure 8 on the left of the 

s. lD.&>d5UU decimal point is pounds, and 

ir those on the right are decimals 

d. 6.30000 > of a pound, and must be re- 

4 duced to shillings, pence, and 

far. 1.20000 farthings. (Art. 201.) 

Ans. £8, 15s. 6^ Hence, 

250* To compute the interest on pounds, shillings, 
&c. 

Rediu:e the given shillings^ pence^ and farthings to the de- 
cimal of a pou-nd; (Art. 200 ;) then find the interest as on 
dollars and cents ; finally^ redtice the decimal figures in the 
answer to shillings^ pence, and farthings. (Art. 201.) 

48. What is the interest of £56, 15s. for one year and 

6 months, at 6 per cent. ? Ans. £5, 2s. Ifd. 

49. What is the interest of £75, 12s. 6d. for 1 year and 
3 months, at 7 per cent. ? 

50. What is the interest of £96, 18s. for 2 years and 6 
months, at 4-i^ per cent. ? 

51. What is the amount of £100 for 2 years and 4 
months, at 5 per cent. ? 

52. What is the amount of £430, 16s. lOd. for 1 )'ear 
and 5 months, at 6 per cent. ? 

Quest.— 250. How is interest computed on pounds, shillings, &c. ? 
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PROBLEMS IN INTEREST. 

25 1* It will be observed that there are four parts or 
teTTns connected with each of the preceding operations, 
viz : the pfiiicipaljHhe rate per cent, the time, and the inter- 
est, or the amount. These parts or terms have such a re- 
lation to each other, that if any three of them are given, 
the other may be found. The questions, therefore, which 
may arise in interest, are numerous ; but they may be 
reduced to a few general principles, or Problems. 

Ofis. 1. The term Problem, in its common acceptation, means a 
question proposed, which requires a solution. 
^ 2. A number or quantity is said to be giikrij when its value is stat- 
ed, or may be easily inferred from the conditions of the question under 
consideration. Thus, when the principal and interest are known, 
the amount may be said to be given, because it is merely the sum of 
the principal and interest. So, if the principle and the amount are 
known, the interest may be said to be g^rcn, because it is the diffen- 
ence between the amount and the principal. 

252* To find the interest on any given sum, as in the 
foregoing examples, the principal, the rate per cent, and 
the time axe always given. This is the First ana most 
important Problem in interest. The other Problems will 
now be illustrated. 

PROBLEM II.* 

To find the rate per cent., the principal, the interest^ 
and the time being given. 

. 1. A man loaned $75 to one of his neighbors for 4 
years, and received $24 interest : what was the rate per 
cent. ? 



Quest. — ^251. How many terms are connected with each of the pre- 
ceding examples ? What are they ? Are they all given ? When three 
are given, can the fourth be found ? Obs. What is a problem ? When 
is a number or quantity said to be given ? 252. What terms are given 
when it is required to find the interest ? 

* Should this and the following Problexoa be deemed loodv&^^VltQtVMf^EKb!»:\ 
they cau be omitted till review. 
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Analysis. — The interest of $75 at 1 per cent for 1 year, 
i« $.75, and for 4 years it is $.75x4=$3. (Art. 238.) 
Now since $3 is 1 per cent, interest on the principal for 
the given time, $24 must be ~ of 1 per cent., which i& 
equal to 8 per cent. (Art. 121.) 

" Or, we may reason thus : If $3 is .1 per cent, on the 
principal for the given time, $24 must be as many per 
cent, as $3 is contained times in $24 ; and $24h-$3=8. 

Ans. 8 per cent. 

Proof. — ^$75x.08=$6.00, the interest for 1 year at 
8 per cent, and $6x4=$24, the interest of $75 for 4 
years at 8 per cent Hence, , 

253* To find the rate per cent, when the principal, 
interest, and time are given. 

First jvnd the interest of the principal at 1 per cent, for 
ike given tirne ; then make the interest thus found the denom- 
inator and the given interest the numerator- of a common 
fraction, wjfch being reduced, to a whole or mixed number, wiU 
give the required percent. (Art 121.) 

Or, simply divide the given interest by the interest of the 
principal at 1 per cent, for the given time, and the quotient 
vnll be the per cent. 

2. If I borrow $300 for 2 years, and pay $42 interest, 
what rate per cent, do I pay ? 

Operation. The interest of $300 for 2 yrs. 

$6)$42 at 1 per cent., is $6. (Art. 238.) 

7 Ans. 7 per ct. 
Proof.— $300x.07x2=$42. 

3. If I borrow $460 for 3 years, and pay $82.80 in- 
terest, what is the rate per cent. ? . 

4. A man loaned $500 for 8 months, and received $40 
interest : what was the rate per cent. ? 

5. At what rate per cent must $450 be loaned, to gain 
$56.50 interest in 1 year and 6 months? 

42rEST.— 253. Wlien the pnndpa\, m\fct^«t, wv3i\Mafc ^x^ %vv«ii^ how 
a the rate per cent, found 1 



Art. 5553.] interest. 233 

6. At what per cent, must $750 be loaned, to gain 
$225 in 4 years? 

7. A man has $8000 which he wishes to loan for $600 
per annum for his support: at what per cent, must he 
loan it? 

8. A gentleman deposited $1250 in a savings hank, 
for which he received $31.25 every 6 months ; what per 
cent, interest did he receive on his money? 

9. A capitalist invested $9260 in Railroad stock, and 
drew a semi-annual dividend of $416.70 : what rate per 
cent, interest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, 
and rented it for $8750 per annum : what per cent, inter- 
est did his money yield him ? 

PROBLEM III. 

To find the principal, the interest^ the raie per cent.^ and 
the time being given. 

1 1. What sum must be put at interest, at S per cent., 
to gaifl $30 in two years ? 

Analysis. — The interest of $1 for 2 years at 6 per cent, 
(the given time and rate,) is 1 2 cents. Now 1 2 cents interest 
JS tW of its principal $1 ; consequently, $30 the given 
interest, must be -^ of the principal required. The 
question therefore resolves itself into this: $30 is -^ of 
what number of dollars? If $30 is tVV, tJt is iV of 
$30, which is $2i; and 18-J=$2iXlOO, which is $250, 
the principal required. 

Or, we may reason thus: Since 12 cents is the interest 
of I dollar for the given time and rate, 30 dollars must be 
the interest of as many dollars for the same time and rate, 
as 12 cents is contained times in 30 dollars. And 
$30 +.12=250. ^ Ans. $250. 

Proof.— .$250x.06=$15.0d, the interest for 1 year at 
the given per cent., and $15x2=$3Q, the given iatfti:^.^!. 
Hence, 

20* 



{ 
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354* To, find the ^ncipal, when the interest, rate 
per cent., and time are given. 

Make the interest of$\for the given time and raie^ the nvr 
fnerdior, and 100 the denomin^itor cf a common fraction ; then 
*'' dvmde the given irtterest by this fraction ; and the quotient 
toiU be the principal required. (Art. 141.) 

Or, simply divide the given interest by the interest o/* $1 
I for the given time and raie expressed in decimals ; and the 
quotient wHl be the principal, 

12. What sum put at interest will produce $13.30 in 
6 months, at 7 per cent. ^ 

Operation, The int. of $1 for 6 

t.035)$13.300 mo. at 7 per cent, is $;035. 

' 380. Ans. $380. ^^^' ^^^•) 

13. A father bequeaths his son $500 a year: what 
sum must be invested, at 5 per cent, interest, to produce 
it? 

14. What sum must be put at 6 per cent. interest,^to 
gain $350 interest semi-annually ? 

^ 15. A gentleman retiring from business, loaned his 
money at 7 per cent., and received $1200 interest a year : 
how much was he worth ? * 

PROBLEM IV. 

To find the time, the prindpel, the interest, and the rate 
per ceni. being given, 

16. A man loaned $80 at 5 per cent, and received $10. 
interest : how long was it loaned ? 

Analysis. — The interest of $80 at 5 per cent, for 1 year 
is $4. (Art. 237.) Now, since $4 interest requires the 
principal 1 year at the given per cent, $10 interest will 
require the same principal -^ of 1 year, which is equal to 
2i years. (Art 121.) 



QvKST, — 254. When the intexeftt, -WLXfc v^i ceiv^,«xvd time are given, 
bow is the principal foiind \ 



ABT8. 254, 255.] 
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Or, we may reason thus: If $4 interest requires the 
use of the given principal 1 year, $10 interest will re- 
quire thesame principal as many years as $4 is contained 
times in $10. And $10-5-$ 4=2.5. Aws. 2.5 years. Hence, 

255* To find the iifne when the principal, interest, 
and rate per cent, are given. 

Make the given interest the numerator, and the interest of 
the principal for 1 year at the given rate the denominator of 
a common fraction, which being reduced to a whole or mixed 
. number, wiU give the time required, 

Xh, simply divide the given interest by the interest of the 
principallu the given raie for 1 yea/r^ and the quotient wiU 
be the time. 

Obs. If the quotient contains a decimal of a year, it«hoald be re-, 
duced to months and days. (Art. 201.) 

17. How long will it take $100, at 5 per cent, to 
double itself; that is, to gain $100 interest? 

Operation. The interest of $100 for 1 year, at 5 per 
$5)$100 cent., is $5. (Art. 237.) 
20 Ans. 20 years. 
Pkoof.— $100x.05x20=$100. (Art. 238.) 

TABLE, 



Showing in tphat time any given principal vnll double itself at any raie^ 
from 1 to 30 per cent. Simple Interest. 



lE'erceo't. 


Years. 


Per cent. 


Years. 


Per cent. 
11 


Years. 

9tV 


Fer cent. 


Year^.^ 


1 


100 


6 


161 


16 


61 


2 


50 


7 


14f 


12 


^' 


17 


W 


3 


33^ 


8 


12i 


13 


7A- 


18 


5f 


^ 4 


25 


9 


IH 


14 


7+ 


19 


5-A- 


5 


20 


10 


10 


15 


61 


20 


5 



Quest. — ^255. When the principal, interest, and rate per cent, are 
given, how is the time found ? Ohs. WUen tVia t\yv<i\M;aX twv\si^ ^^^ 
^mal of a yeajr, what should be done mX\v i\.\ 
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18. In what time will $500, at 6 per cent., prodnce 
$100 interest? 

19. How long will it take $100, at 6 per cent, to 
double itself? 

20. How long will it take $100, at 7 per cent, to double 
itself? 

21. How long will it take $7250, at 10 per cent, to 
double itself? 



COMPOUND INTEREST. 



256* Compound Interest is the interest arising not 
only from the principd, but also from the interest Usdf, 
after it becomes due. 



(Ob8. 1. Compound Interest is often called interest upon interest.) 
3. When the interest is paid on the principal only, it is called Siamr 
pie Interest, 

Ex. 1. What is the compound interest of $500 for 3 
years, at 6 per cent ? 

Operation, 

$500 principal. 
$500x.06=$ 30 Int. for 1st year. 
530 Amt. f6r 1 year. 
$530x.06= 31.8 Int for 2d year. 
561.8d Amt for 2 years. 
$561.80x.06= 33.70 Int for 3d year. 
$595.50 Amt. for 3 years. 
500.00 Prin. deducted. 
Ans. $95.50 compound Int for 3 years. 



QxjEsr. — ^256. From "w\\al doe* coro^xxvi^ VxvMet^^x. -w:Wit 06«. 
Wb&t is compound intereel often caWe^'l 'WVv^V. Sa ^Vnv^^ \xv\Kt^^\.\ 
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357* Hence, to calculate compound interest. 

Ciist the mterest on the given princvpal for 1 year^ or the 
specified time, and add it to the principal ; then cast the inter- 
est on this amouTttfoT the next year^ or specified time^ and add 
it to the principal as before. Proceed in this manner with 
each successive yea/r of the proposed time. Finally^ subtract 
the given principal from, the last amount^ and the remainder 
will he the compound interest, 

2. What is the compound interest of $350 for 4 years, 
at 6 per cent. ? 

3. What is the compound interest of $865 for 5 years, 
at 7 per cent ? 

4. What is the amount of $250 for 6 years, at 5 per 
cent, compound interest ? 

6. What is the amount of $1000 for 3 years, at 4 per 
cent, compound interest, payable semi-annually? 

6. What is the amount of $1200 for 2 years, at 6 per 
cent, compound interest, payable quarterly f 

7. What is the amount of $800 for 3 years, at 5 per 
cent, conlpound interest, payable semi-annually % ^ 

8. What is the amount of $1500 for 5 years, at 7 per 
cent compound interest? 

9. What is the amoupt of $2000 for 2 years, at 3 per 
cent, compound interest, payable quarterly ? 

10. What is the amount of $3500 for 6 years, at 6 per 
cent compound interest ? 

Note.— ^hSs and the next two examples may be solved either hy 
the rale, or by the Table below. 

11. What is the amount of $1860 for 8 years, at 7 
per cent compound interest? 

12. What is the amount of $20000 for 10 years, at 3 
per cent compound interest ? 

QmBST.— J057. How is compound mterest ca\c\]2AXfidk.\ 



SS8 
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TABLE, 

Shtncing iJu amount ^ SI , or £1, at 3, 4, 5, 6, and 7 ptr cent., com* 
pound interettjfor any number of ytar»jfrom 1 to 35. 



Ytb. 1 Z 'percent. 


4 pet cent. \ 5 per cent. \ 


6 per cent. 


7 percent 


1. 
2. 
3. 
4. 
5. 


1.030,000 
1.060,900 
1.092,727 
1.125.509 
1.159,274 


1.040,000 
1.081,600 
1.124,864 
K169,859 
1.216,653 


1.050,000 
1.102,500 
1.157,625 
1.215,506 
1.276,282 


1.060,000 
1.123,600 
1.191,016 
liJ62,477 
1.338,226 


1.07,000 
1.14,490 
1.22,504 
1.31,079 
1.40,255 


6. 

7. 

8. 

9. 

10. 


1.194,052 
1.229.874 
1.266,770 
1.304,773 
1.343,916 


1.265,319 
1.315,932 
1.368,569 
1.423,312 
1.480,244 


1.340,096 

1.407,100 
1.477,455 
1.551,328 
1.628,895 


1.418,519 
1.503,630 
1.593,848 
f.689,479 
1.790,848 


1.50,073 
1.60,578 
1.71,818 
1.83,845 
1.96,715 


11. 
12. 
13. 
14. 
15. 


1.384,234 
1.425,761 
1.468)534 
1.512,590 
1.557,967 


1.539,454 
1.601,032 
1.665,074 
1.731,676 
1.800,944 


1.710,339 
1.795,856 
1,885,649 
1.979,932 
2.078,928 


1.898,299 
2.012,196 
2.132,928 
2.260,904 
2.396,558 


2.10,485 
2.25,219 
2140,984 
2.57,853 
2.75,903 


16. 
17. 
18. 
19. 
20. 


1.604,706 
1.652,848 
1.702,433 
1.753,506 
1.806,111 


1.872,981 
1.947,900 
2.025,817 
3.106,849 
2.191,123 


2.182,876 
2.292,018 
2.406,619 
2.526,950 
2.653,298 


2.540,352 
2.692,773 
2.854,339 
3.025,600 
3*207,135 


2.95,216 
3.15,881 
3.37,293 
3.61,652 
3.86,968 


21.' 

22. 

23. 

24. 

25. 


1. 860^295 
1.916,108 
1.973,587 
2.032,794 
2,093,778 


2.278,768 
2.369,919 
2.464,716 
2.563,304 
2.665,836 


2.785,963 
2.925,261 
3.071,524 
3.225,100 
3.386,355 


3.399,564 
3.603,537 
3.819,750 
4.048,935 
4.291,871 


4.14,056 
4.43,040 
4.74,058 
5.07,236 
5.42,743 


26. 
27. 
28. 
29. 
30. 


2.156,592 
2.221,289 
2.287,928 
2.356,566 
2.427,262 


2.772,470 
2.883,369 
2.998,703 
3.118,651 
3.243,398 


3.655,673 
3.733,456 
3.920,129 
4.116,136 
4.321,942 


4.549,383 
4.822,346 

5.111,687 
5.418,388 
5.743,491 


5.80,735 
6.21,386 
6.64,883 
7.11,425 
7.61,225 


31. 
32. 
33. 
34. 
35. 


2.500,080 
2.575,083 
2.652,335 
2.731,905 
2.813,862 


3.373,133 

3.508,059 
3.648,381 
3.794,316 
3.946,089 


4.538,039 
4.764,941 
5.003,189 
5.253,348 
5.516,015 


6.088,101 
6.453,386 
6.840,590 
7.261,025 
7.686,087 


8.14,571 
8.71,527 
9.32,533 
9^7,811 
10*6,765 
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258* To calculate compound interest by the preced'v 
ing table. 

Firui the amount of $1, or £1 for the given nwmher of 
years by the iable^ multiply it by the given principal^ and 
the product will be the amount required. 

Subtract the pnncipal from the amount thus found^ and 
the remainder wHl be the compound imierest* 

1 3. What is the compound interest of $200 for 10 years, 
at 6 per cent? What i& the amount ? 

Opcraiion. 
$1.790848 Amt. of $1 for 10 years by table- 
200 the given principal. 

$358.169600 amount required, 
$200 principal to be subtracted. 
^AnSi $158.1696 interest required. 

14. What is the amount of $350 foi 12 years, at 4 per 
cent.? 

15. What is the amount of $469 for 15 years, at 3 per 
cent. ? What the interest ? 

16. What is the interest of $500 for 24 years, at 6 per 
cent? 

17. What is the interest of $650 for 30 yeara, at 7 per 
cent. ? 

DISCOUNT. 

369* DlsCOtjJit is the abatement or deduction made 
for the payment of money before it is du£. For example, 
if I owe a man $100, payable in one year without interest, 
the present worth of the note is less than $100 ; for, if $100 
were put at interest for 1 year, at 6 per cent, it would 
amount to $106 ; at 7 per cent, to $107; &c. In con- 
sideration, therefore, of the present payment of the note, jus* 
tice requires that he should make some abatement from it 
This abatement is called Discount. 

Quest. — 258. How is compound interest computed by theTtt.hl<s.^ 
259. What is discount ? What is the pTesent ^otVJ^ ol «.^<^x.^ ^wj^Si^^ 
%t some future timOf without interest! 
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The present worth of a debt payable at some future time 
without interest, is that sum which, being put at legal 
interest, vM amoujU to the debt, at the time it becomes due. 

Ex. 1. What is the present worth of $545, payable in 
1 year and 6 months without interest, when monay is 
worth 6 per cent, per annum ? 

Analysis. — The amount, we have seen, is the sum of 
the principal and interest. (Art 234.) Now the amount 
of $1 for 1 year and 6 months, at 6 per cent, is $1.09; 
(Art 237 ;) that is, the amount is -fJ-J of the principal $1. 
The question then resolves itself into this : $545 is ifj 
of what principal ? If $545 is 1^, -rhr is 545-«-109, or 
$5; and -ltt=$5xl00, which is $500. 

Or, we may reason thus: Since $1.09 (amount) requires 
$1 principal for the given time, $545 (amount) will re- 

Suire as mdny dollars as $1.09 is contained times in 
i545; and $545 -«-$ 1.09 =$500. That is, the present 
worth of $545, payable in L year and 6 months, is $500, 
which is the answer required. 

Proof. — $500x.09=:$45, the interest for 1 year and 
6 months; and $500+$45=$545 the given amount 
(Art. 247.) Hence, 

26 O. To find the present worth of any sum, payable 
at a future time without interest. 

First find the amount of $1 for the time^ at the given 
rate, as in simple interest ; (Art. 247 ;) then divide the 
given sum by this amount, and the quotient will be the prer 
sent worth. 

The present worth subtracted fr&m the debt, vnll give the 
true discount^ 

Obs. This process is often classed among the Problems of Interest, 
in which the amount, (which answers to the given sum or debt,) the 
rate per cent, and the time are given, to find the principaif which 
answers to the present worth. 

Qcrs8T.>-260. How do V^vl ^ivd x)iii<& ^^RKae^iit worth of a debt t How 
find the discount^ 
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2. What is the present worth of $250.38, payable in 
8 months, when money is worth 6 per cent, per annum ? 
What is the discount 2 

Operation, 

1.04)250.38(240.75 The amount of $1 for the 

208 given time and rate, is $1.04. 

(Art. 247.) Dividing the given 
sura by this amount, the quotient 
$240.75, is the present worth. 
And $250.38— 240.75=$9.63, 
the discount. 

$240.75 the present 
Ans. ^ worth ; 

$9.63 the discount. 




UlSCOl 



. 3. What is the present worth of $475, payable in 1 
year, when money is worth 7 per cent, per annum ? 

4. What is the present worth of $175, payable in 2 
years, when money is worth 7 per cent, per annum ? 

5. What is the present worth of $1000, payable in 4 
months, when the rate of interest is 6 per cent ? 

6. What Ss the discount on $750, due 6 months hence, 
when interest is 5 per cent, per annum 7 

7. A man sold a farm for $ 1800, payable in 15 months : 
what is the present worth of the debt, allowing the rate 
to be 6 per cent. ? 

8. I have a note of $1150.33, payable in 9 -months: 
what is its present worth at 7 per cent, interest per an- 
num? 

9. A merchant sold goods amounting to $840.75, pay- 
able in 6 months : how much discount should he make 
for cash down, when money is worth 7 per cent.^ 

10. What is the discount on a draft of $2500, payable 
in 3 months, at 4-^- per cent, per annum 1 

11. What is the present worth of $5000, payable in 2 
months, at 6 per cent, per annum. ? 

12. What is the difference between the discount on 
$500 for 1 year, and the interest of $500 for 1 year.^ at 
6 per cent. ? 

21 



242 siEScouiiT. [S£osr. IX 



BANK DISCOUNT. 

26 1 • It is customary for Banks in discounting a note 
or draft, to deduct in advance the kgal interest on the given 
sum from the time it is discounted to the time when it 
becomes due. 

Bank discount^ therefore, is the same as simple interest 
paid in advance. Thus, the bank discount on a note of 
$106, payable in 1 year at 6 per cent., is $6.36, whik tb«5 
true discount is but ^6. (Art. 260.) 

Obs. 1. The difference between hank diacount and true discount^ 'a 
the interest of the true diacount for the given time. On small sums 
for a short period this difference is trifling, but when the sum is large, 
and the time forwhich it is discounted is long, the difference is con- 
siderable. \ 

2. Taking Ze^oZ interest in acZvance, according to the general rule of 
law, is usury. An exception is generally allowed, however, in favoif 
of notes, drafts, 6lc., wbich are payable in less than a year. 

The Safety Fund Banks of the Stats of New York, though the 
legal rate of interest is 7 per cent, are not allowed by their cnarteni 
to take over 6 per cent, discoiint in advance on notes and drafts 
which mature within 63 days from the time they are discounted.* 

262* According to custom, a note or draff is not pre- 
sented for collection until three days after the time speci- 
fied for its payment. These three days are called dat/s cf 
grace. It is customary to charge interest for them. 
Banks, therefore, always calculate the interest for three 
days more than the time stated in the note. 

13. What is the bank discount on a note of $500, pay- 
able in 1 year, at 6 per cent. ? What is the- present 
worth 7 



Quest. — ^261. How do banks ustiaUyTeckon discount ? What then 
is bank discount ? Obs. What is the difference between bank discount 
and true discount? Is this difference worth noticing ? How is taking 
interest in advance generally regarded in law ? What exception to 
this rule is allowed ? 262. When is it customary to present notes and 
drafts for collection ? What are these 3 days called ? Is it customary 
to charge interest for the days of grace ? 

* Revised SlaUxtea ot ^e^ XotV,N^\.\\\.,^»*«l. 
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Operaiion. *" 

The interest of $500 for 1 year is 830. 

The " « "3 days* grace, is 0.25 

Therefore the discount is $30.25 

And the present worth is $500 — $30.25=$469.75. 

iVb^e.— ^Interest should be reckoned on the three days grace in each 
of the following examples, except the last two. 

14. What is the bank discount on a draft of $250, 
payable in 4 months, at 7 per cent. ? 

15. What is the bank discount on a draft of $375, 
payable in 30 days, at 6 per cent. ? 

16. What is the bank discount on a note of $1000, 
payable in 60 days, at 5 per cent. ? 

17. What is the present Worth of $1 160, payable in 90 
days, discounted at a bank at 6 per cent, l"" 

18. What is the present worth of $750.36, payable in 
5 months, at 4^ per cent. ? 

19., What is the bank discount of $1825.60, payable 
in 4 months and 15 days, at 6 per cent.? 

20. What is the present worth of a draft of $1292, 
payable in 60 days, at 7 per cent, discount ? 

21. What is the present worth of a draft of $5000, 
payable in 15 days, at 6 per cent, discount? 

22. What is the present worth of a draft of $15000, 
payable in 3 days, at 6 per cent, discount? 

23. What is the present worth of $J826, payable in 
10 months, at 5j[ per cent, discount? 

24. What is the bank discount, at 7, per cent.j^on a 
note of $836.81, payable in 90 days? 

25. What is the bank discount, at 8 per cent, on a 
draft of $1261.38, payable in 60 days? 

26. What is the bank discount, at 6jt per cent., on a 
draft of $10000, payable in 30 days? 

27. What is the difference between the true discount 
and bank discount on $1000, payable in 5 years, at 6 per 
eent ? 

28. What is the difference between the true discount 
and bank discount on $100000, payable in 1 year^ at 7 
per cent. ? 
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INSURANCE. 

363* Insurance is security against hss or damage of 
property by fire, storms at sea, and other casualtiea This 
security is usually effected by contract with Insttrance 
Companies, who, for a stipulated saroy agree to restore to 
the owners the amoifnt insured on their houses, ships, and 
other property, if destroyed or injured during the specified 
time of insurance. 

26 4. The icrUien instrumeni or contract 4s called the 
Policy, 

The sum paid for insurance is called the Premium. 

The premium paid is a certain per cent, on the amount 
of property insured for 1 year^ or during a Voyage at sea, 
or other specified time of risk. Ilence, 

265* To compute Insurance for 1 year, or the specir" 
fied time. 

MvUifAy the mm insured by the given raie per cent.^ as in 
inUrest, (Art 237.) 

Obs. 1. Insurance on i^ips and other property at sea is sometimesr 
effected by contract with mdiyiduals. It is then called out-door ia- 
surance, 

2. The insurers, whether an incorporated company or indiyiduali, 
are often termed UndenorUen. 

•Ex. 1. How much premium must a mechanic pay an- 
nually for the insurance of his shop and tools worth $350, 
at lj[ per cent. ? ' 

iSoZtt^ioTfc.— $350x.015=$5.25. Ans. 

2. What arnpunt of premium must be paid annually 
for insuring a house worth $875, at ^ per cent. % 

3. Shipped a box of books valued at $1000, from New 



are the insurei^ soraetiHies called X 
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York to New Orleans, and paid !-}• per cent, insurance : 
what was the amount of premium ? 

4. A powder mill worth $925, was insured at 15-J- per ' 
cent. : what was the annual amount of premium ? 

5. A merchant shipped a lot of goods worth $1560, 
from Boston to Natchez, and paid 1^ per cent insurance : 
what amount of premium did he pay ? 

6. A gentleman obtained a policy of insurance on his 
house and furniture to the amount of $2500, at S-}- per 
cent, per annum : what premium did he pay a year 1 

7. A man owning a sixteenth of a whale ship, which 
cost him $2750, got it insured, at 7^ per cent, for the voy- 
age : how much did he pay 7 

8. A man owning a schooner worth $3800, obtained 
insurance upon it, at 5f per cent, for the season : What 
amount of premium did he pay ? 

9. A crockery merchant having a stock of goods valued 
at $7500, paid 2 per cent for insurance : how much pre- 
mium did he pay a year ? 

10. A merchant shipped $3765 worth of flour, from 
Cincinnati to New York, and paid I^ per cent, insurance : 
how much premium did he pay ? 

1 1. What is the annual premium for insuring a store 
worth $7350, at f per cent ? 

12. An importer effected insurance on a, cargo of tea 
worth $65000, from Canton to Philadelphia, at 3 per cent. : 
how much did his insurance cost him ? 

13. A manufacturer obtained insurance to the amount 
of $76500 on his stock and buildings, at -J per cent : how 
much premium ^id he pay annually ? 

14. A policy wag obtained on a cargo of goods valued 
at $95600, shipped from Liverpool to New York, at 2^ 
per cent. : what was the amount of premium ? 

15. The owners of the whale ship George Washing- 
ton obtained a policy of $58000 on the ship and cargo, at' 
7-} per cent for the voyage : what was the amount of 
premium? 

16. A gentleman pai4 $60 annually for insurance on 
his house and furniture, which was 2 per cent, on its value ; 
what amount of property was covered by the policy ? 

2lf 
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NaU. — ^This example is similar to those of Problem III, in interest. 
(Art. 254.) 

Solution. — Since the rate of insurance is 2 per cent or 
.02, it is plain that $60 is i^ of the amount insured. 
Now if S60 is -totT) tot is half as much, or $30 ; and 
4^ is $30x100, or $3000. Or thus: 60-i-.02=3000 
Ans. $3000. 

Proof.— $3000x.02=$60, which was the annual pre- 
mium paid. 

17. IfIpayS250 premium on silks, from Havre to 
New York, at 1^ per cent., what amount of property 
does my policy cover ? 

18. A merchant paid $1200 premium, at 2-J^per cent 
on a ship and cargo from London to Baltimore, which 
was lost on the voyage : what amount should he recover 
from the Insurance Company? 

1^. If a man pays $60 premium annually for the in- 
surance of his house, which is worth $3000, what rate 
per cent does he pay ? 

iVo/«.— This example is similar to those of Problem II, in interest 
(Art. 253.) 

;Sa^tt^Mw.— $60-*-$3000=.02. Ans. 2 per cent 

Proof.— -$3000x.02=$60, which is the premium paid. 

20. A merchant paid $40 premium for insuring $6000 
on his stock : what rate per cent did he pay? 

21. If a*man pays $75 for insuring $15000, what rate 
per cent, does he pay ? 

22. If the owner pays $2800 for insuring a ship worth 
$40000, what rate per cent does he pay ? 

23. A blacksmith owns a shop worth $720: what 
amount must he get insured annually, at 10 p^r cent, so 
that in case of loss, both the value of the shop and the 
premium may be repaid ? 

Analysis. — Since the rate of insurance is 10 per cent, 
on a policy of $100, the owner would actually receive 
but $90 ; for he pays $10 for insurance. The question 
then resolves itself into this; $720 is -f^o of what sum? 
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If 720 is V^5 tSt is 720+90=8, and +H is 8x100= 
8 JO. Am. $800. 

Proof. — 8800x. 1 0=$80, the premium he would pay, 
and $800— $80=f 720, which is the value of his shop. 

24. If I send an adventure to China worth $6250, 
what amount of insurance, at 8 per cent., must I obtain, 
that in case of a total wreck I may sustain no loss by the 
operation ? 

25. What amount of insurance must be effected on 
$ 1 1250, at 5 per cent., in order to cover both the premium 
and property insured ? 

PROFIT AND LOSS. 

366* 'Profit and Loss in commerce, signify the sum 
gained or lost in ordinary business transactions. They 
are reckoned at a certain per cent on the purchase priccj 
or. sum paid for the articles under consideration. 



MENTAL EXERCISES. 

1. A merchant bought a barrel of flour for $6, and sold 
it at a profit of 10 per cent. : how much did he sell it for ? 

Suggestion. — Sincere made 10 per cent, profit, if we 
add 10 per cent, to the purchase price, it will give the 
tiling price. Now 10 per cent, of $6 is 60 cents, (Art. 
225,) which added to $6, make $6.60. 

Ans. He sold it for $6.60. 

2. A grocer bought a box of oranofes for $5, and sold it, 
at 12 per cent, profit : how much did he receive for his 
oranges ? 

3. A farmer bought a ton of hay for $9, and sold it 



Quest— 266. What is meant by profit and loss? How are they 
reckoned ? 
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for 10 per cent, more than he gave : how mudi <tid he 
sell it for? 

4. Bought a sleigh for $12. and sold it at a loss of 8 
per cent. : how much did I receive for the sleigh ? 

Solution. — 8 per cent, of $12, is 96 cents; and $12 — 
96 cents leaves $11.04. Ans. 

5. Bought a box of honey for $5, and having lost a 
portion of it, sold the remainder, at 1 1 per cent, loss : how 
much did I receive for it ? 

6. A shop-keeper bought a piece of calico for $7, and 
sold it, at 12 per cent, profit ; how much did he sell it for ? 

7. A lad bought a sheep for $3, and on his way home 
was offered 15 per cent, for his bargain: how much was 
he offered for his sheep ? 

8. A farmer bought a colt for $20, and oiSered to sell 
it for 5 per cent, less than he gave : how much did he 
ask for it? 

9. A gentleman bought a horse for $100 ; after using 
it awhile, he sold it, at 7 per cent, loss: how much did he 
get for his horse ? 

10. A man bouglit a building lot for $150, and in con- 
sequence of the rise of property, sold it for 10 per cent, 
advance : how much did he get for it 1 

1 1. A hack-man bought a carriage for $200, and after 
using it for one season, sold it for 15 per cent, less than 
he gave for it : how much did he sell it for ? 

12. A man bought a house for $800, and sold it the 
next day for 10 percent, advance: how much did he 
sell it for? 



EXERCISES FOR THE SLATE. 

CASE I. 

1. A merchant bought a quantity of grain for $75, and 
sold it for 8 per cent, profif : how much did he gain by 
the bargain ? 

Sdutwn.—$75X.0S=9!^^00. (Art. 225.) Hence, 
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267. To find the amount of proJU or loss, when the 
purchase price and rate per cient, are given. 

MiUliplt/ the purchase price by the given per ceni. ds in 
percentage ; and the product will be the am&wnt gained or 
lost by the transaction, (Art. 225.) 

2. A man hought a sleigh for $60, and afterwards sold 
it for 10 per cent, less than cost : how much did he lose % 

3. A grocer bought a cask of oil for $96.50, and re- 
tailed it, at a profit of 6 per cent : how much did he 
make on his oil? 

4. A pedlar bought a lot of goods for $215, and retail- 
ed them, at 20 per cent, advance : how much was his 
profit? 

5. A merchant bought a cargo of coal for $450, which 
he afterwards sold for 12^' per cent, less than cost: what 
was the amount of his loss? 

6. A manufacturer purchased $1000 worth of wool, 
and after making it up, sold the cloth for 25 per cent, 
more than the cost of the materials : how much did he 
receive for his labor ? 

CASE II. 

7. A man bought a span of horses for $350, and wished 
to dispose of them for 12 per cent, profit : ho w^ much 
must he sell them for ? 

Operation. Reasoning as before, he 

^50 purchase price, must sell them for the pur- 

.12 per cent profit chase price, together with 

$42.00 gained. 12 per cent of that prica 

A/i5~i392 sellinff nrice ^^^Jn^ ^o^^^ ^^ per cent 
Jlns. ^6^Z sellmg price. ^^ ^^^^^ ^^^^ ^25,) add 

it to the cost, and the sum $392, is manifestly the selling 
price. 

8. A stage proprietor bought a coach for $480 ; find- 

QuKST.— ^7. How is the amount of profit or loss found, ^hen tho 
coBt and rate per cent, are given I 



\ 
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ing it damaged, he was willing to sell it, at 5 per cent 
loss : at what price would he sell it ? 

Operation. Having found the sum 

$480 purchase price, lost, (Art. 225,) suhtract it 

.05 per cent. loss, from the cost, and the re- 

$24.00 sum lost mainder is obviously the 

^^r«456 selling price. ^^^^^S P^'^ce. Hence, 

268* To find how any article must he sold, in order 
to gain or lose a given rate per cent 

First find, the amount of profii or loss on the purchase 
price at the given rak, as in the last Case ; then the amouni 
thus found added to, or subtracted from the purchase price^ 
as the case may be, will give the selling price required, 

9. A merchant bought a firkin of butter for $22.75: 
how much must he sell it for in order to gain 15 per cent 
by his bargain 1 ' 

. 10. Bought a chest of tea for $37.50: for how much 
must I sell it, in order to make 18 per cent by the opera- 
tion ? 

11. Bought a quantity of produce for $89.33, which I 
propose to sell, at 20 per cent loss : how much must I 
receive for it ? 

12. A drover bought a flock of sheep for $275, and 
taking them to market, sold them, at 25 per cent ad- 
vance : how much did he sell them for ? 

13. A merchant had a quantity of groceries oil hand, 
which cost him $367.13; for the sake of closing up his 
business he sold them, at 15 per cent less than cost : how 
much did he get for them ? 

14. A man bought a farm for $875, and was oflfered 
33 per cent advance for his bargain : how much was he 
oflfered ? 

15. A merchant bought a cargo of cotton for $30000 ; 



« Quest.— 268. What is the method of finding how an article must be 
«>»ld, in order to gain or lose a given per cent. ( 
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the price declining", he sold it at 2^ per cent, less than 
cost : for how much did he sell it ? 

CASE III. 

16. A man bought a cow for $25, which he afterwards 
sold for $29 : what per cent, profit did he make ? 

Analysis. — Subtracting the cost from the selling price, 
shows that he gained $4. Now 4 dollars are -g^ of 25 
dollars ; hence, he gained tjV of his oiUhj/,OT the purchase 
price of the cow. And ^ reduced to a decimal, is 16 
hundredths^ which is the same as 16 per cent (Arts. 197, 
223. Obs. 3.) 

Or, we mgy reason thus : If 25 dollars (outlay) gEfin 4 
dollars, 1 dollar (outlay) will gain -gV of 4 dollars. Now 
$4-^-25 is equal to 16 hundredths of a dollar. But 16 
hundredths is the same as 16 per cent. Hence, 

269* To find the rate per cent, of profit or loss, wheu 
the cost and selling prices are given. 

First find the amount gained or lost, as the case may be, 
by subira^ion ; then make the gain or loss the numerator 
and the purchase price the denominate' of a common fraction, 
which being reduced to a decimal, iJcUl give the per cent, re- 
quired. (Art. 197.) 

Or, simply annex ciphtrs to the profit or loss, and divide 
it by the cost ; the quotient wiU be the per cent. 

Obs. I. As per cent, signifies hundredtha, we have seen that the 
frst two decimal figures which occupy the place of hundredths, are 
properly the per cent. ; the other decimals are parts of I per cent. 
Aflcr obtaining two decimal figures, there is sometimes an advantage 
in placing the remainder over the divisor, and annexing it to the de- 
cimals thus obtained. (Art. 223. Obs. 3.) 

2. It should be remembered that the percentage which is gained or 
lost, is always calculated on the purchase price, or the sum paid for 



Quest. — 269. How is the rate per cent, of profit or loss found, when 
the cost and selling price are ^jven ? Obs. What figures properly si:?- 
nifv the per cent. ? Why ? What do the other decimal figures on th^ 
rignt of hundredths denote ? On what is the per cent, gained or locit 
cauculated? 
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the article, and not on the seUing price, or sum redewtdf a^ it is often 
lupposed. 

17. A merchant bought a piece of cloth for $2.75 per 
yard, and sold it for $3.25: what per cent, did he gain ? 

Solution. — Since he gained 50 cents on a yard, his gain 
was ift^g- of the cost. And -ift^ - 1 8 iV 

Ans. 18-A- per cent. 

18. A boy purchased a book for 20 cents, and sold it 
for 30 cents: what per^cent did he make ? 

19. A merchant bought a box of sugar, at 6 cents a 
pound, and sold it for 7^ cents a pound : what per cent^ 
was his profit ? 

20. A grocer bought eggs at 9 cents, and sold them for 
12 cents per dozen : what per cent, was his profit ? 

21. A man bought a hat for $4.50, and sold it for $6 : 
what per cent, did he gain ? 

22. A jockey bought a horse for $73, and sold him 
for $68 : what per cent, did he lose ? 

23. A merchant bought a quantity of goods for $155.63, 
and sold them for $148.28 : what per cent, did he lose? 

24. A gentleman bought a house for $3500, and sold 
it for $150 more than he gave : what pey cent, was his 
profit? 

25. A speculatpr laid out $7500 in land, and afterwards 
sold it for $10000 : what per cent, did he make ? 

26. A drover bought a herd of cattle for $1175, and 
sold them for $1365: what per cent, did he gain; and 
how much did he make by the operation ? 

27. A merchant bought $10000 worth of wool, and 
sold it for $12362: what per cent. ; and how much was 
his profit? 

^ CASE IV. 

28. A jockey spld a horse for $250, which was 25 per 
cent, more than it cost him : how much did he pay for the 
horse ? 

Ahalysis. — It will be observed that the selling price 
($250) is equal to the cost and the amount gained added 
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togfeliier. Now considering the cost a unit or 1. the gain 
which is a certain per cent, of the cost, (Art. 266,) is t%^ 
consequently 1+t%=+W, (Art. 127,) will denote the 
sum of the cost and the gain. The question therefore 
resolves itself into this : 250 is -J-fJ- of what number ? , If 
250 is +3f , tJt is 2 ; and -Hi is 100 times 2, or 200. 

Or, we may simply divide 250 by the fraction \^. 
(Art. 141.) The quotient 200 is the cost required. 

Proof.— $200x.25=$50 ; and $200+$50=$250, the 
selling price ? 

29. A merchant sold a quantity of goods for $180, 
which was 1 per cent less than cost : how much did the 
goods cost him ? 

Analysis. — It will be observed that the selling price 
(iJlSO) is equal to the cost diminished by the sum lost. 
Now reasoning as in the last example, l~ iVu ==-fflr will 
denote the cost diminished by the loss. The question now 
is this; 180 is ^ of what number ? If 180 is tVo, t^o- 
is 2, and+n is 200. Or thus: $180H-TVff=f20O. Ans, 

Proof.— $200x.l0=$20, and $200— $20=$ 180, the 
selling price. Hence, 

27 O. To find the cost when the selling pice and the 
per cent, gained or lost are given. 

Make the given per cent added to or subtracted from 100, 
as the case may he. the numerator ^ and 100 the de?iominator 
of a common fraction ; then divide the selling price by this 
fraction ; arid the quotient wUl be the cost requiied. 

Obs. 1. It is not unfrcquently supposed that if we find the per- 
centacre on the selling price at the given rate, and add the percentage 
thus found to,' or subtract it from the selling price, al the case may be, 
the sum or remainder will be the cost. This is a mistake, and leads 



QutsT. — ^270. How is the cost found, when the gelling price and the 
rate per cent, gained or lost, are given ? Obs. What mistake is some- 
times made in finding the cost ? JBLow may it IM avoided X 
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to serious errors in the result. It wUl eaaly be avoided by remem- 
bering, that the basis on which proJU and loss are calculated, is 
always the purdiase price, or sum paid for the articles under con- 
sideration. (Art. 269. Obs. 2.) 

30. A grocer sold a hogshead of molasses for $24, and 
gained 20 per cent, on the cost : what was the cost of the 
molasses ? 

31. A merchant sold a piece of broadcloth for $85, 
which was 10 per cent, less than the cost: what was the 
cost of it ? 

32. A butcher sold a yoke of oxen for $125, and there- 
by made 15 per cent. : how much did they cost him ? 

33. A bookseller sold a lot of books for $200, which 
was 12 per cent, more than the cost: what Avas the cost? 

34. A wholesale druggist sold a quantity of medicines 
for $560, and made 50 per cent, profit on them : what 
was the cost of them ? 

, 35. A merchant bought a cargo of rice for $1500, 
which was 12-J- per cent, less than cost: what was the 
cost? 

EXAMPLES FOR PRACTICE. : 

. 1. A merchant bought 25 boxes of raisins for $45 : at 
what price per box must he retail them to gain 10 per 
cent, by his bargain ? 

Suggestion. — He must sell the whole for 10 per cent 
more than the cost. Hence, if we add 10 per cent, to 
the cost, and divide the sum by the number of boxes, it 
will give the retail price per box. (Art. 2 1 7.) 

2. A shopkeeper bought a piece of cotton containing 
40 yards, at 6 cents a yard, and sold it for 7 cents a 
yard : what per cent, profit did he gain ; and how much 
did he make by the bargain ? 

3. A merchant bought 60 yards of domestic flannel at 

t cents per yard, and sold it at 30 cents per yard: 
at per cent, was his profit ; and how much did he clear 
by the operation ? 

4. A bookseller bought 100 Arithmetics at 3 1^ cents 
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apiece, and retailed them at 37-J- cents apiece : what per 
cent. ; and how much did he make hy the operation. 

5. A drover hought 175 sheep for $350, and sold them 
so as to gain 15 per cent. : how much did he sell them 
for per head 1 

6. A haker paid $2500 for 480 harrels of flour, and 
finding it damaged, sold it at a loss of 8 per cent. : how 
much did he sell it for per harrel? 

7. A merchant bought 10 pieces of broadcloth, each 
piece containg 30 yards, for $1400, and retailed the whole 
at a profit of 20 per cent. : at what price did he sell it per 
yard? 

8. A grocer bought 500 lbs. of butter for $75, and sold 
it at a loss of 7 per cent. : how much did he get per 
pound? 

9. A merchant bought 12 hogsheads of molasses at 25 
cents per gallon : how must he sell it by the gallon in 
order to gain 20 per cent.; and how much was his 
profit? 

1 0. A farmer raises 750 bushels oi wheat at an ex- 
pense of $675 : how must he sell it per bushel, in order 
to make 18 per cent. ? 

1 1. A provision merchant bought 1500 barrels of pork 
at $10.25 per barrel, and sold it at a loss of 9 per cent. : 
how much did he lose ; and what did he get per barrel ? 

12. An inn-keeper bought 150 bushels of oats, at 25 
cents a bushel, and retailed them at the rate of 12^ cents 
a peck : what per cent. ; and how much did he make on ^ 
the oats ? 

1 3. A miller bought 500 bushels of wheat, at 75 cents 
per bushel : how much must he sell the whole for in order 
to gain 20 per cent. ? 

14. A grocer bought 1630 pounds of tea, at 62-J- cents 
per pound, and sold it at 10 percent, loss : how much did 
he sell it at per pound ? 

1 5. A merchant bought a bale of calico prints contain- 
ing 750 yards and paid $75 : how must he retail it per 
yard, in order to gain 20 per cent. ; and how much would 
he make on a yard ? 

16. A bookseller purchased 1000 geographies, at 84 
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cents apiece: how must he retail them to gain 20 pef 
cent. ? 

17. A milliner bought 1200 yards of ribbon, -at 30 
cents per yard : how must she sell it per yard to gain 50 
per cent. ? 

1 8. A grocer bought 5000 lbs. of sugar for $3-50, and 
retailed it, at 6 cents per pound : what per cent loss did 
he sustain ? 

19. A man purchased goods amounting to ©1635: 
what per cent, profit must he gain, in order to make $350 ? 

20. A speculator bought 10000 acres of land for 
$12500, and afterwards sold it, at 25 per cent, loss: for 
how much per acre did he sell it ; and hmv much did he 
lose by the operation ? 

DUTIES. 

27 1 • Duties, in commerce, signify a mm cf money 
required by Government to be paid on imported goods. 

Duties are of two kinds, specific and ad valorem, A 
specific dtdy is a certain sum imposed on a ton, hundred 
weight, hogshead, gallon, square yard, foot, -&c. without 
regard to the value of the article. 

Ad valorem duties are those which are imposed on 
goods, at a certain per cent, on their value or purchase 
price. 

Note. — The term ad valorem is a Latin phrase, signifying according 
tOj or upon the value. 

272* Before specific duties are imposed, it is custo- 
mary to make certain deductions called tare, draft or 
trety leakage^ &c. 

Ta/re^ in commerce, is an allowance of a certain 



QuBST. — ^271. What are duties in commerce ? Of how many kinds 
are they ? What are specific duties ? Ad valorem duties ? NaU, 
WTiat is the meaning of the term ad valorem ? 872. What deductions 
are made before specific duties are imposed ! What is tare ? Draft 
or tret I Leakage ? 
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number of pounds made for the box, cask, &c., which 
^ntains the article under consideration. . 

Draft ov Tret is an allowance of a certain per cent. 
(usually 4 per cent.) on the Ay eight of goQds for waste, or 
refuse matter. 

"Leakage is an allowance of a certain per cent, (usually 
2 per cent.) for the waste of liquors contained in casks, &c. 

Obs. h All duties, both specific and ad valorem, are regulated by 
the Grovemment, and have been different at difiterent times and in 
different countries. 

2. The allowance or deductions for draft, tare, leakage, &c., are 
also different on different articles, and are regulated by law. 

3. In buying and selling groceries in large quantities, allowances 
are sometimes made for draft, tare, leakage, &c., similar to those in 
reckoning duties. 

CASE I. 

Ex. 1. What is the specific duty on 10 pipes of wine, 
at 1 5 cents per gallon, reckoning the leakage at 2 per 
cent. ? 

Suggestion, — First deduct the leakage. In 1 pipe there 
are 2 hogsheads or 126 gallons ; in 10 pipes there are 10 
times 126, or 1260 gallons. But 2 per cent, of 1260 
gallons, is 1260x.02=25.20 gallons; (Art. 225;) and 
25.2 gallons subtracted from 1260 gallons leaves 1234.8 
for the number of 'net gallons. Now if the duty on 1 gal- 
lon is 15 cents, on 1234.8 gallons it is 1234.8x15=: 
$185.22, the duty required. Hence, 

2 7 3« To find the specific duty on any given merchan- 
dise. 

First deduct the legal draft, tare, leakage, 6f^. from the 
given quantity of goods ; then multiply the remainder by the 
given duty per gallon, pound, yard, Sfc, and the product 
uill be the duty required. 

QuKST. — Ohs. How are duties regulated ? Are the allowances for 
draft, tare, &c. the same for all articles ? Are allowances ever made 
in buying and selling groceries for draft, &c. t 273. How are specific 
duties calculated ? • 
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2. What is the specific duty, at 2 cents per pound, on 
12 boxes of sugar, weighing 900 lbs. apiece, allowing 20 
pounds per box for draft ? 

. k The draft is 240 pounds. 
^^- } And 2 per ct. on 10560 lbs. is $211.20. 

3. At 3 cents a pound, what is the duty on 25 casks of 
nails, each weighing 125 lbs. allowing 8 pounds on a 
cask for tare ? 

4. At 5 cents a pound, what is the specific duty on 75 
boxes of raisins, weighing 60 lbs. apiece, allowing 6 
pounds a box for draft ? 

5. At 4 cents per pound, what is the specific duty on 
1 10 chests of cinnamon, each weighing 230 lbs. allowing 
16 lbs. per chest for draft? 

6. At 15 cents a pound, what is the specific duty on 
300 bags of indigo, each weighing 200 lbs., allowing 4 
per cent, for tret ? 

CASE^ II. 

7. What is the ad valorem duty, at 1 5 per cent, on an - 
invoice of calico prints, which cost $150 in Liverpool? 

Suggestion. — When duties are imposed upon the actual 
cost of merchandise, there are of course no deductions to 
be made ; consequently we have only to find 15 per cent, 
of $150, the amount of the given invoice, or cost of the 
goods, and it will be the duty required. 

Solution.— i\50x.l5=.922.50. Ans. Hence, 

27 4« To find the ad valorem duty on any given mer- 
chandise. 

Multiply the given invoice by the given or legal per cent, 
and the product will he the duty required. (Art. 225.) 

Obs. 1. An invoice is {yjvritten statement of merchandise, 'with the 
value or prices of the articre annexed. 

Quest. — ^274. How are ad valorem duties calculated? 06«. What 
is an invoice ? What does the law require respecting the invoice of 
imported goods ? 
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2. The law requires that the invoice shall be verified by the owner, ( 
or one of the owners of the goods, wares, or merchandise, certifying \ 
that the invoice annexed contains a true and faithful accmint of the j 
actual costs thereof, and of all charges thereon, and no other differ- / 
ent discount, bounty, or drawback, but such as has been actually al- ^ 
lowed on the same ; which oath shall be administered by a consul, or / 
commercial agent of the United States, or by some public officer duly j 
authorized to administer oaths in the country where the goods were > 
purchased, and the same shall be duly certified by the said consul, &c. 
Fraud on the part of the owners, or the consul, &c. who administers 
the oath, is visited with a heavy penalty. — Laws of the United States. 



8. What is the ad valorem duty, at 30 per cent., on a 
box of books invoiced at $250 ? 

9. What is the ad valorem d^ty, at 20 per cent., on a 
quantity of Java coffee, which cost $356.12? 

10. What is the amount of ad valorem duty, at 25 per 
cent., on a quantity of Turkey carpeting, which cost 
$526.61. 

11. What is the duty on a quantity of bombazines, in- 
' voiced at $3 1 0, at 30 per cent. ? 

12. What is the duty on a quantity of beeswax, the in- 
voice of which is $460.25, at 15 .per cent. ? 

13. At. 25 per cent, what is the duty on an invoice of 
bleached linens, amounting to $745.85. 

14. At 20 per cent, what is the duty on an invoice of 
jewelry, amounting to $4250? 

15. What is the duty on a bale of goods, invoiced at 
$2500, at 40 per cent. ? 

16. What is the duty on an invoice of silks, amounting 
to $5650, at 30 per cent ? 

17. What is the duty on a quantity of cutlery, invoiced 
at $4560, at 33 per cent. ? 

18. What is the duty on an invoice of broadcloths, 
which amounts to $8280, at 35 per cent ? 

19. What is the duty on an invoice of wines, amount- 
ing to $10265, at 35 per cent? 

20. What is the duty on a quantity of cotton fabrics, 
invoiced at $13637.50, at 33 per cent ? 

21. What is the duty on a quantity of ready-made 
clothing, amounting to $5638.25, at 50 per cent? 



I 
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ASSESSMENT OP TAXES. 

27 5* A Tax is a sum imposed or levied on iadi- 
viduals for the support or benefit of the Government, a 
corporation, parish, district, &c. Taxes levied by the 
Government, are assessed either on the person or property 
of the citizens. When assessed on the person^ they are 
called poll taxes, and are usually a specific sum. Those 
assessed on the property are usually apportioned at a cer- 
tain per ce7it. on the amount of real estate and personal 
jyroperty of each citizen or taxable individual. 

Obs. Property is divided into two kinds, viz: real estate 'tindperi» 
eonal property. The ^rmer denotes possessions that are Jlxed; as 
houses, lands, &c. The latter comprehends aU other property; as 
money, stocks, notes, mortgages, ships, furniture, carnages, cattle, 
toob, &c. 

87 6* When a tax of any given amount is to be as- 
sessed, the first thing to be done is to obtain an inventory 
of the amount of taxable property, both personal and 
real, in the State, County, Corporation, or District, by 
which the tax is to be paid ; also the amount of property 
of every citizen who is to be taxed, together with the 
number of Polls. 

Obs. 1. By the numher of polls is meant the number of taxable 
individiialsj which usually includes every native or naturalized free- 
man over the age of 21, and under 70 years. In some States it also 
includes the young men over the age of eighteen years, who are sub- 
ject to military duty. 

2. When any part or the whole of a tax is assessed upon the polls, 
each citizen is taxed a specific sum^ without regard to tne amount of 
property he possesses. 

Ex. 1. A certain town is taxed $325. The town con- 
tains 200 polls, which are assessed 25 cents apiece ; and 



Quest. — ^275. What are taxes? Upon what are ihey assessed? 
When assessed upon the person, what are they called ? When assessed 
upon the property, how are they apportioned ? 06s. How is property 
divided ? What does real estate denote ? What is personal property! 
S76. When a tax is to be assessed, what is the first step ? 06s. What 
is meant by the number of polls ? 
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the whole amount of property hoth real and personal, is 
valued at $13750. How much is the tax on a dollar; 
that is, what per cent, is the tax, "^nd how much is a 
man's tax who pays for 1 poll, and whose property is 
valued at $850? 

Suggestion. — The tax on the polls is 200x.25=$50. 
And $50 subtracted from $325 leaves $275, which is to 
be assessed equally on the amount of property possessed 
by the citizens of the town. The next step is to find how 
much must be paid on a dollar. Now if $13750 pay 
$275, $1 must pay ts+sit part of $275. And $275-i- 
$13750=$.02, the tax on $1, which is 2 per cent. Fi* 
nally, at 2 per cent, or 2 cents on $1, the tax on $850, 
the amount of the man's property, is $850x02=$ 17.00. 
And $l7+.25 (the poll)=$17.25, the man's tax. Hence, 

27 7 • To assess a State, County, or other tax. 

1. First find the amount of tax on all the polls, if anp, 
at the given rate, ^and subtract this sum from the whole tax 
ta be (Msessed, Then dividing the remainder by the whole 
amount of taxable pfoperty in the Stale, County, 4^., the 
quotient wiU be the per cent or tax on 1 ddlar. 

II. Multiply the amount of each man*s property by the 
per cent, or tax on one ddlar, and the product wiU be the tax 
on his property. 

HI. Add each man's poll tax to the tax he pays on his 
property, and the amount will be his whole tax. 

278* Proof. — When a tax biU is rnade out, add together 
the taxes of aU the individuals in the town, district, ipc.j 
and if the amount is equal to the whole tax assessed, the work 
is right. 

2. A certain parish is taxed $237.50. The whole 
property of the parish is valued al $8000 ; and there are 
75 polls, which are assessed 50 cents apiece. What per 
cent is the tax ; and how much is a man's tax who pays 
for 3 polls, and whose property is valued at $500 ? 

Q0K8T.— 877. How are taxes assessed! 278. When a tax bill it 
oat, how is its correctness proved ? 
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OperaHon. 
First multiply .50 cents, the tax on 1 poll, ^ 
By 75 the number of polls. 

$37.50 amount on polls. 

-Then $237.50— $37.50=$200, the sum to be 
on the property. 

Property. Tax. 

$8000)$200.000(.025, the per cent, or tax on $1. 
160 00 

40 000 
40 000 



And $500x.025=$12.50, the tax on the man's property. 
.50x3= 1.50, tax for polls. 
Arts. $14.00, his whole tax. 

3. What amount of tax does a man living in the same 
parish pay, whose property is valued at $450, and pays 
for 2 polk? 

4. A tax of $750 is assessed on a district to build a 
nc^w school4iouse ; the property of the district is valued 
at $15000. What is the tax on a dollar; and what is 
a man's tax whose property is $1150? 

5. What is B's tax for erecting the imme school-house, 
whose property is $1530? 

6. A tax of $14752.50 is levied on a certain County, 
whose property is valued at $562875, and which has a 
list of 5825 polls, which are assessed at 60 cents apiece. 
What per cent, is the tax ; and what is the amount of C's 
tax, who pays for 4 polls, and has property valued at 
$5000 ? 

7. What is D's tax, who living in the same County, 
pays for 2'polls, and is worth $3500 ? 

8. What is G's tax, who pays for 5 polls, and is worth 
$15300? 

279. In making out a tax bill for a whole town, dis- 
trict, &c., assessors, having found the tax on $1, usually 
make a table, showing the amoxxnl oC\a.^oiv«luy numbei id 
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dollars from 1 to $10 ; then on 10, 20, 30, &c. to $100; 
then on 100, 200, &c. to $1000. 

9. A tax of $3506.25 was kvied on a corporation com- 
posed of 12 individuals, whose property was valued at 
$175000, and who were assessed for 25 polls at 25 cents 
apiece. What was the tax on a dollar ? 

Ans. 2 cents on a dollar. 

Note. — Having found the tax on ^l, we will make a table to aid 
us in making out the tax bill of the corporation. Since the tax on 
$1 is S02, it is obvious that multiplying S.0'2 by 2 will be the tax on' 
$2 ; multiplying it by 3, will be the tax on ^3, &c. 

TABLE. 



$1 pays 


$.02 


$10 pays 


$.20 


$100 pays 


$2.00 


2 « 


.04 


20 " 


.40 


200 " 


4.00 


3 « 


.06 


30 « 


.60 


800 « 


6.00 


4 « 


.08 


40 « 


.80 


400 « 


8.00 


5 " 


.10 


50 " 


1.00 


500 « 


10.00 


6 « 


.12 


60 « 


1.20 


600 « 


12.00 


7 « 


.14 


70 « 


1.40 


700 « 


14.00 


8 " 


.16 


80 « 


1.60 


800 « 


16.00 


9 « 


.18 


90 " 


1.80 


900^ « 


18.00 


10 « 


.20 


100 '' 


2.00 


1000 « 


20.00 



10. In the above assessment, what was A's tax, whose 
property waa valued at $1256, .and who pays for 3 polls? 

OpercUion. 

$1256 is composed of 1000+ 
200+50-1-6. Now, if we add 
the taxes paid on each of these 
sums together, the amount will 
be the tax paid on $1256. 

A's tax, therefore, was $25.87. 



$1000 pays $20.00 

200 " 4.00 

50 « J. 00 

6 « .12 

Spoils « .75 



Amount^ $25.87. 

11. What was B^s tax, who paid for 4 polls, and had 
property to the amount of $1461 ? 

1 2. C paid for 1 poll, and the valuation of his property 
was $5863. What was the amount of his tax ? 



Quest. — ^279. When a tax bill is to be made out for a whole town, 
district, ^c, what coune do assessor usuaW^ vak^\ 
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13. D paid for I po 1, and the valuation of his property 
was $7961. What was his tax? , 

14. E paid for 2 polls, and his property was valued at 
$14236. What was his tax ? 

15. F paid for 2 polls, and his real estate Was valued 
at $21000 ; his personal property at $4500. What was 
his tax ? 

16. G*s property was valued at $20250, and he paid 
for 1 poll. What was his tax? 

17. H paid for 2 polls, and the valuation of his estate 
was $ 1 5360. What was his tax ? 

18. J's property was valued at $33000, and he paid for 
4 polls. What was his tax ? 

19. K paid for 1 poll, and his property was valued at 
$15013. What was his tax ? 

20. L paid for 8 polls, and his property was valued at 
$4500. What was his tax? - 

21. M paid for 1 poll, and the valuation of his property 
was $30600. What was his tax ? 



SECTION X. 

PROPERTIES OF NUMBERS.* 

DEFINITIONS. 

Art. 280* The progress as well as the pleasure of 
the pupil in the study of Arithmetic, depends jery much 
Upon the (accuracy of his knowledge of the terms, which 
are employed in mathematical reasoning. Hence, par- 
vticular care has been taken to define, all the most impor- 
tant terms, as they have been introduced, and if is of the 
utmost importance for the pupil to understand their true 
import. » 



Quest. — ^280. Upon what does the progress and pleasure of the Btu- 
dent in Arithmetic very much depend ? 

* Burlow CD the Theory of Numbers. 



. De^. 1. Nttmbets are divided into two clasBet, o&jlrad 
imd concrete. 

When they are applied to particular objects, as peaches^ 
pounds, yards, &c., they are called concrete. 

When they ar^ not applied to any particular object, 
they are called abstract. (Art. 45. Obs. 1.) Thus, when 
it is said that two and three are five, the twoj three, and 
^t?c denote abstract numbers. 

2. An integer signifies a «?Ao^ number. (Art 105.) 

3. Whole numbers or integers are divided into prime 
and composite numbers. 

4. A prime number is one which cannof be produced 
by multiplying any two or more numbers together. 
Thus, 1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, &c., are 
prime numbers. 

Obs. 1. A prime number is exactly divisible only hy iis^f and a 
unit 

2. One number is said to be prime to another ^ when a tmit ifi tho 
only number by whicb both can be divided without a remainder. 

The number of prime numliers is unlimited. The first twelve are 
l^iven above. The pupil can easily point out others. 

5. A composite number is one which may be produced 
by multiplying two or more numbers together. (Art. 55. 
Obs. 1.) Thus, 4,-6, 8, 9, 10, 12, 14, 15, 16, &c. are 
composite numbers. 

6. An even number is one which can be divided by 2 
without a remainder ; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by 
2 without a remainder ; as, I, 3, 5, 7, 9, 15. 

Obs. All even numbers are eompoaUe numbers ; an odd number is 
flomethnes a ooTiiponte^ and sometimes a prime number; 



QuKST. — Into bow many classes are nmnbers divided ? What is an 
■iwtnctnambtt? A concrete number? What is an integer? into 
how many classes are whole numbers divided ? What is a prima num- 
ber ? 06s. Are prime numbers divisible by other numbers T When is 
one number said to be prime to another ? How many prime numbara 
are there I What is a composite number ? What is an even number I 
An odd number ? Obe. Are even numbers prime or composite ? What 
is true of odd numbers in this respect ? 



8. One number is a measure of another, wheii the for- 
mer is contained in the latter any number of times withoi« 
a remainder. (Art. 93. Obs. 1.) 

9. One number is a mtdtiple of another, when the for* 
mer can be divided by the latter without a remainder. 
(Art. 98.) 

10. The aliquot parts of a number are the partaby 
which it can be measured, or into which it may be divided. 
Thus, 3 and 7 are the aliquot parts of 21. 

1 1. The reciprocal of a number is the quotient arising 
from dividing a unit by that number. Thus, the reci- 
procal of 2 is 1-h2, or -J-; the reciprocal of 3 is 1-5-3, or i. 

PROPERTIES OF THE SUMS, DIFFERENCES, PRO- 
DUCTS, &c., OF NUMBERS. 

!28 !• By properties of numbers, is meant those qual- 
ities or elements of numTbers which are inseparable from 
them. 

1. The sum of any two or more even numbers, is an 
even number. 

2. The difference of any two even numbers, is an even 
number. 

3. The sum or difference of itoo odd numbers, is even; 
but the sum of three odd numbers, is odd, 

4. The sum of any even number of odd numbers, is 
even ; but the sum of any odd number of odd numberB> 
is odd. . 

5. The sum, or difference, of an even and an odd num- 
ber, is an odd number. 

6. The product of an even and an odd number, or of 
two even numbers, is even. 

7. If an even number be divisible by an odd number 
the quotient is an even number. 

8. The product of any number of factors, is even^ il 
any one of them be even. 

9. An odd number cannot be divided by an er^i num- 
ber without a remainder. 

QuiEST. — ^When is one number a measure of another ? When 19 
«jne number a multiple of another ? What are aliquot parts % What 
MB the reciprocal of a immbet t ^SV. Wbal is meant hy properties of 
numbers ? 
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odd number. 

11. If an odd number divides an even number, it will 
also divide the half of it. 

12. If an even number is divisible by an odd number, 
it will also be divisible by dovJble that number. 

13. The product of any two numbers is the xome, 
whichfever of the two numbers is the multiplier. (Art. 47.) 

14. The Uast divisor of every number, is a prime num- 
ber. 

Obs. lience, in obtaining the least common multiplei the mallest 
nnmbor which will divide any two or more of the given numbers, is 
always a prime nmnber, and consequently we divide by a prime num- 
ber. (Art. 102.) 

15. Any number expressed by the decimal notation, 
divided by 9, will leave the same remairider as the sum of 
its figures or digits divided by 9. The same property 
belongfs to the nui;^ber 3, and to no other number. Thus, 
if 236 is divided by 9, the remainder is 2 ; so, if the sum 
of its digits, 2-f3+6=ll,iS divided by 9, liie remainder 
is also 2. 

NoU. — ^Upon this property of the number 9, is based a convenient 
method of proving multiplication and division. 

PKOOP OF MULTIPLTCATION BY CASTING OUT THE 

NINES. 

282* Firsty cast the 9s out of the multiplicand atid mvlz 
tiplier ; multiply their remainders together^ and cast the 9s 
out cf their produd>^ and set down the excess ; then cast the 9s 
out of the answer obtained^ and if this excess be the same as 
that obtained from the multiplier and the multiplicand^ the 
work may be considered right. 

Note.^Tocaat out tbe 9s iirom a number, be^n at the left hand, 
add the digits together, and as soon as the sum is 9 or over, drop the 



Quest. — ^What is the least divisor of every number ! Obs. Wt ob- 
taining the least common multiple of two or more numbers, by what 
kind of a number do we divide t 282. How is multiylicaXicHCL ^^s<«^&.\s^ 
easting out the 9s ! 
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^i mad iM , l^fftolMiidec «o the vi»%t digit, aaA Tiaon; F<»f eatam- 

Sle, to cast the 9s out of 4626357, we proceed thus : 4 and 6 aie 10: 
rop the 9 and add the I to the next figure. 1 and S are 3, and 6 
tfre^ ; drop the 9 as above. 3 and 5 are 8, atMl 7 are 15^ drop the 
9, and we nave 6 remainder. 

Multiply 565 by 856. 

Op&rsUion. Proof. 

565 The excess of 9s in the multiplicand is 7. 

356 « " 9s « multiplier is 5. 

3390 7x5=35 ; and the excess of 9s is 8. 

2826 - . 
1695 

Prod. 201140. The excess of 9s in the Ans. is also 8. 

PROOF OP DIVISION BY CASTING OUT THE NINES. 

2S3. First cast the 9s cut of the divisor and ^uatienty 
and muUipij^ the remainders together; to the product add the 
remcdnderylf any) afi&r division ; oast the 9s out of this sum, 
amd set dawn the excess ; finally cast the 9s out qf the dividend^ 
and if the excess is the same as that obtained from the divisor 
and qiuftienty the work may be considered right, 

AXIOMS. 

284* In -mathematics, th^re are certain pmpoeitioiis 
whose truth is so evident at sight, that no process of rea- 
soning can make it plainer. These propositions are 
called axioms. ^ 

An axiom, therefore, is a self-evident proposition. 

1. Quantities which are eq^ual to the sarne quantity, are 
equal to each other. 

2. If the same or equal quantities are added to equal 
quantities, the 5w»w will be equal. 

8. If the same or equal qusmtities are subtracted from 
equals, the remainders vfiW be equal. 

4. If the same or equal quantities oieudded to unequaU^ 
the si^ms will be unequal. 



Quest. — ^283. How is division proved by casting out the 9b ? 
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5^ If the same or equal quantities aie mtbiraefai from 
Ufieqiudsy the remainders will be unequal. "" 

6. If equal quantities are multiplied by the same oi 
equal quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal 
quantities, the quoiierUs will be equal. 

8. If the same quantity is both added tQ and svbtroicied^ 
from another, the value of the latter will not be altered.' 

9. If a quantity is both multiplied and divided by the 
same or an equal quantity, its value will not be altered. 

10. The whole of a quantity is greater than a part 

1 1. The whole of a quantity is equal to the sum of eUl 
its parts. 

Obsl The term quantity signifies any thing wbioh can be muUipUed, 
dhided, or measured. Thus, numbera, yards^ buskdsj weighty tvm^ 
6ui,j are called quantities. 

285* The following principles will at once be recog- 
nized by the pupil as deijustioTis from the four Fundamen- 
tal Rules of Arithmetic, viz : Addition, Subtraction, Mul- 
tiplication,, and Division. 

286* When the sum of two numbers and ojie of the 
numbers are given, to find the other number. " 

From the given sum subtract the given number, and the 
remainder vnll be the ether number, 

Ex. 1. The sum of two numbers is 25, and one of 
them is 10 : what is the other number % 

Solution. — ^25 — 10=15, the other number. (Art. 40») 

Proof.— 15 M0=25, the given sum. (Art. 284. Ax. 1 L) 

2. A and B together own 36 cows, 9 of which belong 
to A : how many does B own ? 

3. Two farmers bought 300 acres of land together, and 
one of them took 115 acres: how many acres did the 
other have ? 

Quest.— 284. What is an aricim ? What is the first axiom X The 

Becond ? Third ? Fourth ? Fifth ? Sixth ? Seventh ? Eurhth 1 Ninth ? 

Tenth ? Eleventh ? 06«. What is meant by quantity ? ' ^. When the 

sum of two numbers and one of them are given, how is the other found 1 

23* 



1 
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38 7 • When the ^erence and the greater of two 
numbers are given, to find the less. 

Subtract the difference from the greater, and the remaijider 
will be the less number. 

4. The greater of two numbers is 37, and the difference 
between them is 10: what is the less number? 

Solution.— 37— i0=:27y the less number. (Art 40.) 

Paoor. — ^27+10=37, the greater number. (Art. 39. 
Obs.) 

5. A had 48 dollars in his pocket, which was 12 dollars 
more than B had : how many dollars had B ? 

6. D had 450 sheep, which was 63 more than £ had : 
how many had E 1 

289* When the d^erence and the less of two num- 
bers are given, to find the greater. 

Add the difference and less number together j and the sum 
will be the greater number. (Art. 39.) 

7. The difference between two numbers is 5, and the 
less number is 15: what is the greater number ? 

Solution. — 15+5=20, the greater number. 

Pkoop. — ^20 — 15=5, the given difference. (Art 40.) 

8. A is 16 years old, and B is 8 years older: how old 
isB? 

9. The number of male inhabitants in a certain town, 
is 935 ; and the number of females exceeds the number 
of males by 1 15 : how many females does the town con- 
tain? 

Quest.— 227. When the difference and the greater of two numbers 
are given, how is the less found ? 289. When the difference and tke 
less of two numbers are given, how is the greater found t 
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290« Wken the sum and d^ffertnee ol two numben 
are given, to find the two nurkben. 

From the mm subtract the difference^ and half the remainder 
will be the smaller nwmJxfr. 

To the smaller number thus found, add the given difference^ 
wnd the swm toill be the larger number, 

10. The sum of two numbers is 35, and their difference 
is 1 1 : what are the numbers ? 

Solution.— 35— 11=^24: ; and i of 24=12. the smaller 
number. And 12+1 1=23, the greater number. 

Proof.— 23+12=35, the given sum. (Art 284, 
Ax, II.) 

1 1. The sum of the ages of 2 boys is 25 years, and the 
difference between them is 5 years: what are their ages? 

12. A man bought a chest of tea and a hogshead of 
molasses for $63 •, the tea cost $9 more than the molasses : 
what was the price of each ? 

29 1 • When the product of two numbers and om of 
- the numbers are given, to find the other numl^er. 

Divide the given product by the giveru number^ and the 
quotient wiU be the number required. (Art 74) 

13. The product of two numbers is 84, and one of the 
numbers is 7 : what is the other number 1 

Solution. — 84h-7=12, the required number. (Art 72.) 

Proof. — 12x7=84, the given product (Art 54.) 

14. The product of A and B's ages is 120 years, and 
A's age is 12 years : how old is B ? 

15. A certain field contains 160 square rods, and the 
length of the field is 20 rods : what is its breadth ? 

Quest— 290. When the sum and difference of two numbers are 
given, how are the numbers found ? 291. When the product of two 
numbers and one o^ them are given, how is the other found ? 
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JVMei^T%6 iBLTCil of a fieM is ibiind by mi]lti]dyiiig itt lengik and 
breadth together. (Art. 163.) Hence the are^ of a field may be cob- 
yidered as a product 

292* When the divisor and quotient are given to find 
iikQ dividencL 

Multiply the given divisor and qtcotient together, and the 
^odtbCt vrUl be the dividend. (Art. 73.) 

16. If a certain divisor is 9, and the quotient is 12, 
what is the dividend 1 

Soltdion. — 12x9=108, the dividend required. 

Proof. — 1084-9=12, the given quotient. (Art. 72.) 

17. A man having 1 1 children, gave them $75 apiece : 
how many dollars did he give them all ? 

18. A farmer divided a quantity of apples among 90 
boys, giving each boy 15 apples : how many did he |^ve 
them ay? 

293* When the dividend and quotient are given, to 
find the divtsor, 

IHvide the given dividend by the given quotienf^ and- the 
qvMiervt thus obtained vnU be the number required. (Art. 73. 
Obs. 2.) 

19. .A certain dividend is 130, and the quotient is 10: 
what is the divisor? 

Solution. — 130-5-10=13, the divisor required. (Art 72.) 
Pkoof.— 13X10=130, the given dividend. (Art 73.) 

20. A gentleman divided $120 equally among a com- 
pany of sailors, giving them $10 apiece : how many sail- 
ors were there in the company ? 



Quest. — 292. When the divisor and quotient are given, how is tho 
dividend found ? 293. When the dividend and quotient are given, hoiK 
is the divisor found ? 



21. A fawner haV: 
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Xig 600 sheep, divided thefii into 



flpcks of 75 each : how many flocks had he ? 

89 4* When the product of three numbers and tw^ of 
the numbers are given, to find the other number . 

Divide the given prodMd by the produd (f the tiM given 
numbers^ and the quotient loill be the ether number. 

22. There are three numbers whose product is ()0 ; 
one of them is 3, and another 5 : it is required to find the 
other number i 

Solution.^--Bx^=^l6 \ and 60-f-15=4, the number re- 
quired. 

Fnoot. — 5xSx4=60, the given product. 

23. The product of A, B, and C's ages, is 210 years ; 
the age of A is 5 yearsj and that of B is 6 yefers: what 
is the age of C ? 

24. The product of three boys' marbles, is 172^; two 
of them have a doaen apiece : how many has the other ? 



SECTION XI. 
ANALYSIS/ 

Art. 395* Business men haV^e a method of solving 
practical questions^ which is frequently sk&rter and mare 
expediiioTis^ than that of arithmeticians fresh from the 
schools. If asked, by what rule they perform them, their 
reply is, " they do them in their head^^ or by tho " no 
nde method" 

Their rnethod consists in Analysis, and may, with 
propriety, be called the CoMmoN Sense RtJLE. 

Quest— -294. When the product of three numbers and two of them 
are given, how is the other found ? 295. What is said 0^ the method 
by which business men 8olv« praetical questions I In what 4)<MB thbif 
method consist ? What may it with propriety be called t 



{ 
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296* a. Analyses, in physical science, 'denotes the 
separation of a compound body into its elements or consiUur 
ent parts. 

In arithmetic, it signifies the resolving or separating 
numbers into the parts^ or the factors of which they are 
composed. (Arts. 26, 57. Obs.) 

Obs. In the preceding sections the pupil has become acquainted 
with the method of <malyzmg parPknUar principletf, and thence de- 
ducing general truths or rules. Bat aBuhrns may be apipiied with 
advantage not only to the devdopmerU of mathematical principles, 
but also to the aotutian of a great variety of examples, bota in arith- 
metic and practical life. 



MCaVTAL £X£ftCISfi3. 

Ex. 1. If 8 barrels of flour cost S40, how much will 
5 barrels cost ? 

Ana^sis,*^i is 1 eighth of 8: therefore 1 barrel will 
cost 1 eighth as much as 8 barrels ; and 1 eighth of $40 
is 95. Now it is obvious that 5 barrels will cost 5 times 
as much as 1 barrel ; and 5 times $5 are $25, the answer 
required. 

Or, we may reason thus ; 5 barrels ar6 ^ of 8 barrels ; 
5 barrels will therefore cost -| as much as 8 barrels. Now 
1 eighth of $40 is $5, and 5 eighths is 5 times $5, which 
is $25. Ans, 

2. If 7 lbs. of tea cost 42 shillings, what will 10 lbs. 
cost? 

3. If 9 sheep are worth $27, how much are 15 sheep 
worth ? 

4. If 10 barrels of flour cost $60, what will 12 barrels 
cost? 

5. Suppose 30 gallons of molasses cost $15, how many 
dollars will 7 gallons cost ? 



Quest.— 895. a. What is meant by analysis in physical science?- 
What in arithmetic? Ob$. To what may analysis be advantageously 
applied! 
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6. If a man earns ^4 shillings in 6 days, kow much 
can he earn in 15 days ? 

7. If 12 men can build 48 rods of wall in a day, how 
many rods can 20 men build in the same time ? 

8. A gentleman divided 90 shillings equally among 
15 beggars: how many shillings did 7 of them receive? 

9. Suppose 75 pounds of butter last a family of- board* 
ers 25 days,iiow many pounds will supply them for 12 
days? 

10. If 7 yards of cloth cost $30, how much will 9 yards 
cost? 

11. If lO barrels of beef cost $72, how much will 8 
barrels cost ? 

12. If 7 acres of land cost $50, what will 12 acres 
cost? • 

fs. A farmer bought an ox cart, and paid $15 down, 
which was -ft- of the price of it : what was the price of 
the cart ; and how much does he owe for it ? 

Analysis. — The question to be solved is simjjjy this : 
15 is T^ of what number ? If 1 5 is tV, -jV is + of 15, 
which is 5. Now if 5 is I tenth, 10 tenths is 10 times 
5, which is 50. 

- K $50 is the price of the cart, and 
^^^' ^ $50— $15=35, the sum unpaid. 

Note. — In solving examples of this kind, the learner is often per* 
plexed in finding the value of -jLj., &c: This difficulty arises from 
supposing that if -^ of a certain number is 15, -^L. of it must be -^ 
of 15. This mistake will be easily avoided by substituting in his 
mind the word parts for the given denominator. 

Thus, if 3 parts cost Sl5, 1 part will cost i of ^15, vvhich is $5. 
But this part b a tenth. Now if 1 tenth cost $5, then 10 tenths will 
cost 10 times as much. 

14. A man bought a yoke of oxen, and paid $56 cash 
down, which was i of the price of them : what did they 
cost ? - 

15. A merchant bought a quantity of wood and paid 
$15 in goo Is, which was^ of the whole cost '. how much 
did ho pay for the wooJ ? 

16. A whale ship having been out 24 months, the cap- 
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tain found that Ym crev? had coheamed^ <rf his previs- 
ions : how many months' provision had ^e when he em- 
barked; and how much longer would his provisions last? 

17. How many times 7 in f of 35 ? 

Andlysis.^^ of 35 is 7, and f is 4 times 7, which it 
28. Now 7 is contained in 28,4 times. Ans. 4 times. 

18. How many times 6 in -J of 45 ? 

19. How many times 10 in f of 60? ' 

20. How many times 12 in f of 84 ? 

21. f of 42 are how many times 6 ? 

22. i of 40 are how many times 5 ? 

23. -ft of 80 are how many times 12? 

24. f of 48 are how many times 4 ? * ^ 

25. i of 64 are how many times 7 ? 

26. tV of 100 are how many times 12 ? 

27. /r of 110 are how many times 8 ? 

28. -> of 180 are how many times ^0 ? 

29. -f^ of 84 are how many .times 9 ? 

30. How many/yards of cloth, at $7 per yard, can be 
bought for -f of $54 ? 

31. How many barrels of flour, at $5 per barrel, can 
be bought for f of $60 ? 

32. A man had $64 in his pocket, and paid -f of it for 
10 barrels of flour : how much was that per barrel ? 

33. 40 is f n)f how many times 6 ? 

Ancblysis. — Since 40 is -J, i is -J- of 40, or 8 ; and \ is 
9 times 8, or 72. Now 6 is contained in 72, 12 times. 

Arts', 12 times. 

34. 56 is I" of how many times 7? 

35. 81 is T^jj. of how many times 30 ? 
" 36. 72 is -ft. of how many times 9 ? 

S7. 96 is \ of how many times 12 ? 

38. 64 is -^ of how many times 20 ? 

39. 64 i&4 of how many times 24 ? 

40. 108 isA of how man^ X\iaaaVi.*\ 
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- 41. Frank sold 10 peaches, which was -f of all he had; 
he then divided the remainder equally among^S coni* 
pan ions! how many did they receive apiece? 

42. Lincoln spent 60 centa for a book, which Was ^ 
of his money ; the remainder he laid out for oranges, at 
4 cents apiece : how many oranges did he buy ? 

43. A man paid away $35, which Was f of all he had ; 
he then laid out the rest in cloth at $2 per yard : how 
many yards did he obtain ? 

44. A farnier bought a quantity of goodp, and paid $20 
down, which was ^'of the bill : how many cords of wood, 
at $3 per cord, will it take to pay the balance ? 

45. A man bought a horse and paid $60 in cash, which 
was f of the price : how many barrels of flour at $6 per 
barrel,* will it take to pay the balance? 

46. ^ of 27 is f of what number ? 

Analysis. — f of 27 is 9. And if 9 is f of a certain 
number, j- of that number is 3 ; and f is 4 times 3, which 
^s 12, the number required. * 

47. -^ of 30 is f of what number ? 

48. -| of 40 is f of what number ? 

49. 4- of 35 is -A of What number? 

50. -f of 54 is -ft- of what number ? 

"EXERCISES FOR THE SLAtfi* 

296* It will be seen from the preceding exampleSj^ 
that no particular rules Can be prescribed for solving 
questions by analysis. None in fact are requisite. The 
process will be easily suggested by the judgment of the 
pupil, and the conditions of the question. 

Obs. The operation of solving a question by analysis, is called all 
analytic solution. In reciting the following examples, the pupli 



-Quest. — ^296. Can any panicukr rules be prescribed lor solving 
qiitjtstions by analysis 1 How then wilV "VQ*^ Vjvwn Vnw \ft \>wftWv 
Obs. What is the operation of 8o\\mB cvjie«\.vm%\ii «si\^^^^<«&sftA 
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thoold be ireqiiii«d to analyze each qtteBtipn, and giTe the teaaab fi» 

each step, as in the preceding mental exercises. 

Ex. r. If 40 barrels of beef cost $320, how much will 
52 barrels cost ? 

Amdyiic Soluiion.-^ince 40 bbls. cost $320, 1 bbl 
will cost -iV of $320. And tV of $320 is $320-*-40=*$8. 
Now if 1 bbl. cost $8, 52 bbls. will cost 52 times as much ; 
and $8x52=$416, Which is the answer required. 

Or thus: 52 bbls. are ff of 40 bbls. ; therefore 52 bbls. 
will cost ff of $320; (the cost of 40 bbls. ;) andff of 
$320 is $320xi^=$416,the same result as before. (Arts. 
132, 133.) 

Obs. I. Other sdutions of this example might be glTen; but our 
present object is to show how this and similar examples may be solved 
by analysis. The former method is the simplest aiid most strictly 
analytic, though not so short as the latter. It contains two steps: 

JFHrst, we separate the given price of 40 bbls. fS320,) into 40 equal 
parts, to find the value of one part, or the cost of 1 bbl., which is ^. 

Second, we multiply the price of 1 bbl, ($8^ by 52, the number of 
barrels, whose cost is required, and the product is the answer sought. 

2. In solving questions analytically, it may be remarked in general, 
that we reason from the given number to 1, then from 1 to the re- 
quired number. 

3. This and similar questions are usually placed under Simple Pro- 
portion, or the "Rule of Three;" but business men almost invariably 
solve them by analysis. 

2. If 30 cows cost $360.90, how much will 47 cows 
cost, at the same rate? ' ^ 

3. If 25 barrels of apples cost $15, how much \vill 37 
barrels cost 7 ^ 

4. If 15 hogsheads of molasses cost $450, how much 
will 21 hogsheads cost? 

5. If 31 yards of cloth cost $127, how much will 89 
yards cost? 

6. If 55 tons of hay cost $660, what will 17 tons 
come to ? . 

7. An agent paid $159 for 530 pounds of wool : how 
much was that per 100? 

8. A man bought 30 cords of wood for $76.80 : how 
much must he. pay foi G5 eot^sl 
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9. A gentleman bought 86 yards of carpeting for 
$106.25 : how much would 38 yards cost ? 

10. A drover bought 350 sheep for $526: how much 
would 65 cost, at the same rate ? 

11. If 12^ pounds of coffee cost $li25, how much will 
45 pounds cost 1 

12. If 16^ bushels of com are worth $8, how much 
are 25 bushels worth ? 

13. Paid $20 for 60 pounds of tea : how much would 
12-J- pounds cost, at the same rate ? 

14. Bought 41 yards of flannel for $16.40: how much 
would Sf yards cost ? 

15. Bought 18 pounds of ginger for $4.50 : how much 
will lOf pounds cost? 

16. If a stage goes 84 miles in 12 hours, how far will 
it go in 15^ hours? v 

17. If 8 horses eat 3& bushels of oats in a week, how 
many bushels will 25 horses eat in the same time ? 

18. If a Railroad car runs 120 miles in 5 hours, how 
far will it run in 12f hours ? 

19. If a steamboat goes 180 miles in 12 hours, how far 
will it go in 5-f hours ? 

20. If 4 men can do a job of work in 12 days, how 
long will it take 6 men to do it ? 

Solidion — Since the job requires 4 men 12 days, it will 
require 1 man 4 times as long ; and 4 times 12 days are 
48 days. Again, it requires 1 man 48 days, it will re- 
quire 6 men -J- as long ; and 48 days^6=8 days, which 
is the answer required. 

21. If 6 men eat a barrel of flour in 24 days, how long 
will it last 10 men? 

22. If a given quantity of corn lasts 9 horses 96 days, 
how. long will the same quantity last 15 horses ? 

23. If 12 men can build a house in 90 days, how long 
will it take 20 men to build it ? 

-24. If 100 barn -Is of pork last a crew of 20 men 46 
months, how long will it last a crew of 28 men? 
< 25. If 4 stacks of hay will keep 60 cattle 120 daYS^ 
howlon^ will they keep25caX\le'l ^ 
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26. . If f of a b^b&el of wheat cost 40 ^entSj what will 
•jf'of a bushel cost? 

27. If f of a ton of hay cost $7, what will f of a ton 
cost ? 

28. If 1^ of a pound of imperial tea Cost 27 cents, how 
much will ^ of a pound cost ? 

29; If f of a ton of coal cost $2.61, how much will 
■f of a ton cost ? 

30. If -f of a yard of silk cost 6 shillings,^oW much 
will "I of a yard cost ? 

8oltUioni--^Sinte -} of a yard cost 6&, ^ will cost Sa^ 
and f or 1 yard Will Cost 9s. Again, if 1 yard Costs 9s.) 
i yd. will cost l-|-s. ; and -J yd. will cost 7-f shillings, which 
is the answer required. 

31. If f of a cord of Wood cost $L80, how mUch will 
^ of a cord cost ? 

32. If -f of a yard of broadcloth Cost 14 shillings, how 
Mauch will f of a yard cost ? 

33. A man bought -J of an acre of land for $56^ and 
itfterwards sold f of an acre at cost : how much did he 
receive for it ? 

34. A grocer bought 7 ban-els of vinegar for $28, and 
sold f of a barrel at cost : how much did it come to ? 

35. A grocer bought a firkin of butter containing 56 
lbs. for $1 l.20j and sold ■?• of it at cost t how much did 
he get a pound 7 

36. If 6-|- bushels of peas are worth $5.50, how much 
are 20i^ bushels worth ? 

37. If a man pays $47 for building 23^ rods of orna- 
mental fence, how much would it cost him to build 42^ 
rods? 

38. A farmer paid $45.42 for making 36f rods of 
stone wall : how much will it cost him to make 60A 
rods? 

39. A man paid -i^% of a dollar for 4 pounds of veal : 
how much would a quarter of veal cost, which weighs 
20 pounds ? 

40. If 5 pounds of butter cost 4f shillings, how much 
iFiii 42 pounds cost '^ 
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iVirf*.— It will be seen that 4^8. ="V«. (Art. Mfi.) ^erelbre 1 
pound will cost h- ] and 42 lbs. will cost f X49=s-*f*, or 36». Ans, 

41. If 20 pounds of cheese cost $3f, how much wUl 
168 pounds cost? 

42. If 30 yards of cotton cost $4^, how much will a 
piece containing 19 yards cost ? 

43. If tV of a cord of wood cost 4 of a dollar, how 
much will f of a cord cost ? 

Solution. — Since -j^ of a cord cost Jf, -jV will cost $^ ; 
consequently -J^ or 1 cord will cost V^. Again, if 1 
cord cost JMg^, -J- of a cord will cost %i ; and -f-will there- 
fore cost -f 01 $H, which is the answer required. 

44. If f of a yard of cloth cost £f, how much will -J of 
a yard cost? 

45. If tV of a ship cofet $16000, how much is -f of her 
worth % 

46. A man bought a quantity of land and sold -ft of an 
acre for $63, which was only f of the cost': how much 
did he give per acre ? 

47. If 7\ yards of satinet cost $9^, how much will 
18^ yards cost? 

48. A ship's company of 30 men have 4500 pounds of 
flour; how long will it last them, allowing each man 2\ 
lbs. per day ? 

49. How long will 56700 pounds of meat last a garri- 
son of 756, allowing each man f lb. per day ? 

50. How long will the same quantity of meat last the 
same garrison, allowing 1^ lb. apiece per day ? 

61. A merchant sold 12 yards of silk at 7 shillings per 
yatd, and took his pay in wheat at 6 shillings per bushel: 
how many bushels did he receive ? 

' Solution. — First find the cost of the silk. If 1 yd. costs 
7s., 12 yds. will cost 7 times L2s., which is 84s. Now 
the question is, how many bushels of- wheat it will take 
to pay this 84s. But as the wheat is 6s. a bushel, it will 
manifestly take as many bushels as 6s. is contained times 
in 84s.; and 84^6=14. A?is. 14 b\iaVie\a. 
24* 
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297* 'Hie last and similar examples aie frequently 
solved by a rule called Barter, 

Barter signifies an exchange of articles of commerce 
at pnces agreed upon by the parties. 

Ob& a specific rule for such operations seems to be worse than 
useUst; for it burdens the memory of the learner with particular di- 
rections for the solution of questions which his common sense^ if per- 
mitted to be exercised, will solve more expeditiously by the principlta 
of analysis ^ 

52. A shoemaker sold 6 pair of thick boots at 32 shil- 
lings a pair, ,and took his pay in corn at 3 shillings per 
bushel : how many bushels did he receive? 

53. A man bought 50 pounds of sugar at 12-} cents 
a pound, and was to pay for it in wood at $3.12^ per 
cord : how many cords did it take ? 

54. How many pair of hose at 3 shillings a pair, will 
it take to pay for 135 pounds of tea at 6 shillings a pound 1 

55. How many pounds of butter at 17-J- cents a pound, 
must be given in exchange for 186 yards of calico at l&J 
cents per yard ? 

66. How many pounds of tobacco at 16J^ cents a pound, 
must be given in exchange for 256 pounds of sugar at 6}- 
cents a pound ? 

57. A fanper bought 325 sheep at $2^ apiece, and 
pai^k for them in hay at $i(>J- per ton : how many tons 
did it take ? 

58. A man bought a hogshead of molasses worth 37^ 
cents per gallon, and gave 331^ pounds of cheese in ex- 
change : how much was the cheese a pound ? 

59. Bought 74 bushels of salt at 42|- cents per bushel, 
and paid in oats at -[ of a dollar per bushel : how many 
oats did it require ? 

60. A bookseller exchanges 400 dictionaries worth 8'^i- 
cents apiece for 700 grammars : how much did the gram- 
mars cost apiece? 

61. What cost 680 tons of chalk, at 10 shillings sterl- 
ing per ton ? 

QfTEST.— 297. What is meant by Barter? Obs. Is a specific nde 
necessary for such opeiKtionftl 
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SahAm-^XOs.^^, (Art. 147.) Now, as 1 ton costs 
£^, 680 tons will cost 680 times as much ; and 680x^1= 
680-i-2=£340 : for multiplying by ^, is taking 1 half of 
the multiplicand (wcd. (Art. 131.) ^ns. £340. 

29 8 • Examples like the. preceding one are often 
classed under the rule of Practice. ^ 

Practice is defined by a late English author to be, " an 
abridged method of performing operations in the rule of 
proportion by means of aliqitot parts; and it is chiefly 
emplojTed in computing the prices of commodities." 

Ob8. After giving several tables of aliquot parts in monej, weight, 
and measure, the same author proceeds to divide his rule mto twelve 
subdivisions or cases, and gives a specific rule for each case, t» be com- 
mitted to memory by the pupil. The utility of this rule and its twelve 
nibdivmms need no comment. 

62. What cost 720 bushels of com, at 2 shillings and 
6 pence per bushel ? 

Sduti(m.'-'2s. 6d.=£i. And 720xi=£90. Ans. 

63. What will 560 chairs cost, at -J of a dollar apiece ? 

64. What will 144 chairs cost, at 4 of a dollar apiece? 

65. What will 320 penknives cost, at -J of a dollar 
apiece 7 

66. What will 760 brooms cost, at ^ of a dollar apiece? 

67. At 10s. 6d. per bbl., what will 350 barrelsof mack- 
erel come to ? 

68. At 17s. 6d. apiece, what will 540 hats amount to? 

69. If a ship costs £15000, what will f of a ship cost ? 

SoltUion. — If a whole ship costs £15000, f of one will 
cost i times as much ; and £15000xt=£l 1250. Ans. 

70. At $20.60 per ton, what will 12 tons and 5 hun- 
dred weight of hay cost ? 

71. What is the cost of 480 yards of ribbon, at 6^ 
cents per yard ? 

72. What cost 750 bushels of potatoes, at 33i cents per 
bushel ? 

73. What cost 360 barrels of cider, at 66f cents ]^r 
barrel? 
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74. What cost 450 dialdrons of coat, at 15». per chal- 
dron? • 

75. What will 150 acres of land cost, at £8. IQs. per 
acre? • 

76. Three men, A, B. and C join in an adventure ; A 
puts in $200 ; B, $300 ; and C, $400 ; and they gain 
$7^ : how much is each man's share of the gain ? 

Arudysis. — The whole sum invested is f 200+$300+ 

|400=$900. Now, since $900 gain $72, $1 will gain 

-^ of $72 ; and $72-*-900=t.08. 

If $1- gains 8c., $200 will gain $200x.08=$16, A's sh. 

« 1 « « 300 « 300x.08= 24, B's " 

« V « « 400 " 400x.08= 52, C's " 

Or, we may reason thus : since the sum invested is $900, 
A's pisurt of the investment is -f S^=-f ; 
B's « « isfU=f; 

^C's « " is i«=i. Hence, 

A must receive f of $72 (the gain)=$16 
B « f *< 72 « =24 

C « f « 72, « =^2 

Proof. — The whole gain is $72. (Ax. 11.) 

299* When two or more individuals associate them- 
selves together for the purpose of carrying on a joint 
business, the union is called a partnership or copartnership. 

Oss. The process by which examples like the last one are solved, 
is often called FdbiMMp. 

77. A and B entered into partnership ; A furnished 
$400, and B $500 ; they gained $300 : how much was 
each man's share of the gain ? 

78. A, B, and C hired a farm together, for which they 
TOid $175 rent : A advanced %75 ; B, $60 ; and C, $40. 
They raised 250 bushels! of wheat : what was each man's 
diare? 

79. A, B,and C together spent $1000 in lottery tickets. 
A put in $400; B, $250; and C, $350 ; they drew a 

prize of $1500 : how mucYv w^ ^^ickmWa share ? 
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i' 80. A;B,C,dndI>,fittftd dut a whale fillip; A advan- 
ced $10000; B, $12000; C, $15000; and D, $8000; 
the ship hronght home 3000 hbk of oil : what was each 
man's share? ' 

81. A, B, and C formed a partnership; A furnished 
$900; B, ^1500; and C, $1200; they lost $1260: 
what was each man's share of the loss? 

82. X, Y, and Z entered into ajoint speculation, on a 
capital of $20000, of which X furnished $5000; Y, 
$7000 ; and Z the balance ; their net profits were $5000 
per annum : what was the share of each ? 

83. A bankrupt owes one of his creditors $300 ; an- 
other $400 ; and a third $500 ; his property amounts to 
$800 : how niuch can he pay on a dollar; and how niuch 
will each of his creditors^ receive? 

Note, — ^The solution of this example is the mane in principle as 
example seventy-sixth. 

300« A bankrupt is a person who is insolvent, or 
unable to pay his just debts ? 

Obs. Examples like the preceding one are sometimes arranged un- 
der a rule called Bankruptcy, 

84. A bankrupt owes $2000, and his property is ap- 
praised at $1600 : how much can he pay on a dollar? 

85. A man failing in business, owes A $156.45 ; B 
$256.40 ; and C $360.40 ; and his effects are valued.at 
$317 : how much will each man receive ? 

86. The whole effects of a man failing in business 
amounted to $3560, he owed $35600 : how much can he 
pay on a dollar; and how much will B receive, who has 
a claim on him of $5000 ? 

87. A man died insolvent, owing $55645 ; and his 
property was sold at auction for $2350 : how much will 
his estate pay on a dollar ? 

88. How much can a bankrupt, who has $6540 real 
estate and owes $56000, pay on a dollar ? 

301* It often happens in storms and other casualties 
at sea, that masters of vessels ate o\>Y\^^^\.^ 'Cks.^s^ ^^Rst- 
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tionai^ tkeir<^go'oterboard, or saMfice tliel^hip vnd 
their crew. In sudti cases, the law requires that the loss 
shall he divided among the owners of the vessel and cargo,' 
in proportion to the amount of each one's property at 
stake. 

The process of finding-^ach man's loss, in such instan- 
ces, is called General Average. 

Obs. The operation is the same as that in solving qaedtions in bank* 
ruptcy and partnership. 

89. A, B, and C freighted a sloop with flour from New 
York to Boston; A had on board 600 barrels; B, 400; 
and C, 200. On her passage 200 barrels were thrown 
overboard in a gale, and the loss was shared among the 
-owners according to 1he quantity of flour each had on 
board : what was the loss of each 7 

90. A Liverpool packet being in distress, the master 
threw goods overboard to the amount of $10000. The 
whole cargo was valued at $72000, and the ship at 
$28000 : what per cent, loss was the general average ; 
and how mtfch was A's loss, who had goods aboard to 
the amount of $15000 ? 

91. A coasting vessel being overtaken in a gale, the 
• master was obliged to throw overboard part of his cargo 

valued at $15500. The whole cargo was worth $85265, 
and the vessel $17000: what per cent, was the generaJ 
average ; and what was the loss of the master, who owned 
■J- of the vessel ? 

92. A farmer mixed 15 bushels of oats worth 2 shil* 
lings per bushel, with 5 bushels of corn worth 4 shillings 
per bushel : what is the mixture wortK per bushel ? 

Solution. — 15 bu. at 2s.=30s., value of oats. 
5 bu. at 4s,=20s., value of com. 
20 bu. mixed. 50s., value of whole mixture. 

Now, if 20 bu. mixture are worth 50s., 1 bu. is worth 
•^ of 50s., which is 2-Js., the answer required. 

Proof.— -20 bu.x2i«.=50s. the value of the whold 
mixture. 
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93. A miller has a quantity of rye worfb^a per bushel, 
and wheat worth 9s. per bushel ; he wishes to make a • 
mixture of them which shall be worth 8s. per bushel : 
what part of each must the mixture contain ? 

A7ialy$is.-^-The difference in their prices per bushel is 
3s.; hence, the difference in the price of 1 third of a 
bushel of each is Is. Now if 1 third of a bushel is taken 
from a bushel of rye, the remaining 2 thirds will be 
worth 4s. ; and if 1 third of a bushel of wheat which is 
worth 3s., be added to the rye, the mixture willbe worth 
7s. Again, if | of a bushel is taken from a bushel of rye, 
the remaining third will be worth 2s.,an^d if -f of a bushel 
of wheat, which is worth 6s , be added to the rye, the 
mixture will be worth 8s. ; therefore, ^ of a bushel of rye 
added to ^ of wheat, will make a mixture of 1 bushel, 
which is worth 8 shillings; consequei^tly the mixture 
must be i rye and -f wheat ; or 1 part rye to 2 parts 
wheat. . ' '' 

Proof. — ^Since 1 bushel of rye is worth Gs., -J bu. is 
worth i of 6s., or 2s. ; and as 1 bu. of wheat is worth 9s., 
} bu. is worth f of 9s., or 6s. ; and 6s.+2s.=:8s. " 

Abfo.— If we make the difference between the less price and the 
price of the mixture, the numerator, and the diflference betweeen the 
prices of the commodities, to be mixed, the denominator, the fraction 
will express the part to be taken of the higher priced article ; and if 
we place the difference between the higher price and the price of tho 
mixture over the same denominator, the fraction will express the part 
U^be taken of the lower priced article. 

94. A goldsmith has a quantity of gold 16 carats finej 
and another quantity 22 carats fine ; he wishes to make a 
mixture 20 carats fine : what part of each will the mixture 
contain ? 

Ans. f of 16 carats fine, and f of 22 carats fine. 

' 302* Examples requiring a mixture of commodities 
of different values, like the last three, are commonly 
classed under a rule called AlligcUion. 

ATo^e.— Alligation is usually divided into medial «xvi oUemvo**, ^^ib^ 



\ 
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92d example is an instance of M«dial Alligiftion; the 93<1 aiiJ 94th 
' are instances of Alternate Alligation. Questions in the latter vei^ 
seldom occur in practical life. 

95. A grocer mixes 50 pounds of tea worth 4 shillings 
a pound, with 100 lbs. worth 7s. a pound : what is a 
pound of the mixture worth 1 

96. A milk-man mixed 30 quarts of water with 120 
quarts of milk, worth 5 cents per quart : what is a quart 
of the mixture worth ? 

97. A farmer made a mixture of provender containing 
30 bushels of pats, worth 25 cents per bushel ; 10 bushels 
of peas, worth 75 cents per bushel, and 15 bushels of 
corn, worth 50 cents per bushel : what is the value of 
the whole mixture ; and what is it worth per bushel ? 

98. An oil dealer mixed 60 gallons of whale oil, worth 
31-} cents per gallon, with 85 gallons of sperm oil, worth 
90 cents per gallon: what is the mixture worth per 
gallon? 

99. A grocer had three kinds of sugar, worth 6, 8, and 
J2 cents per pound ; he mixed 112 lbs. of the first, 150 
lbs. of the second, and 175^ of the third together : what 
was the mixture worth per pound ? 

100: A goldsmith melted 10 oz. of gold 20 carats fine, 
with 8 oz. 22 carats fine, and 4 oz. of alloy : how many 
carats fine x^as the mixture ? 

101. If 4 men reap 12 acres in 2 days, how long will 
it take 9 men to res^p 36 acres 7 

Analysis. — If 4 men can reap 12 acres in 2 days, 1 
man can reap -J- of 12 acres in the same time; and i of 
12 acres is 3 acres. But if 1 man can reap 3 acres in 
2 days, in 1 day he can reap-jt of 3 acres, and i of 3 is 1^ 
acre. ^ Again, if H acre requires a man 1 day,'36 acrea 
will require him as many days as 1-J- is contained times 
in 36; and 36-i- 1^=24 days. Now if 1 man can reap 
the given field in 24 days, 9 men will rlap it in ^ of the 
time : and 24-f-9=2f . 

Ans. 9 men can reap 36 acres in 21 days. 

Obs. This and similar examples are usually placed under Com- 
potind Proportion, or *^I>ou\A!&^>i\eotT\a«ft." If the analysis of 
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them is found too difficult for beginners, they can be deferred tail 
review. 

1 02. If 7 men can reap 42 acres in 6 days, how many 
men will it take to reap 100 acres in 5. days? 

103. If 14 men can build 84 rods of wall in 3 days, 
how long will it take 20 men to build 300 rods? 

104. If 1000 barrels of provisions will support a garri- 
son of 15 men for 3 months, how long will 3000 barrels 
support a garrison of 300? 

10^. 11 a man travels 320 miles in 10 days, traveling 
8 hours per day, how far can he go in 15 days, traveling 
12 hours per day ? 

106. If 24 horses eat 126 bushels of 'oats in 36 days, 
how many bushels will 32 horses eat in 48 days ? 

107. A lad returning from market being asked how 
many peaches he had in his basket, replied that -J-, -J^, and 
-J^ of them made 52 : how many peaches had he ? 

Analysis. — The sum of ^, -J-, and -^=-14. (Art. 127.) 
The question then resolves itself into this: 52 is if of 
what number ? Now if 52 is +1, j^ is -^ of 52, which 
is 4 ; and 4^ is 4x12=48. Arts. 48 peaches. 

Proof.—- J- of 48 is 24 ; -^ is 16; and ■} is 12. Now, 
24+16+12=52. 

303* This and similar examples are often placed 
under a rule called Position^ ox Tnaland Error. 

Obs. The shortest and easiest method of solving them is by Anor 
lysis. 

108. A farmer lost -J- of his sheep by sickness ; ^- were 
destroyed by wolves ; and he had 72 sheep left : how 
Many had he at first ? 

109. A person having spent -J- and \ of his money, 
iSnds he has $48 left : what had he at first ? 

1 10. After a battle a general found that \ of his army- 
had been taken prisoners, i were killed, -jV had deserted, 
and he had 900 left : how many had he at the.c,<imss!i&\\R.^- 
ment of the action ? 

^5 
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111. What number is that i and -i- of which is 84 ? 

112. What number is that, -J- and i of which being 
added to itself, the sum will be 1 10 ? 

113. A certain post stands -J- in the mud,-}- in the 
water, and 10 feet above the water : how long is the post? 

1 1 4. Suppose I pay $85 for -| of an acre of land : 
what is that per acre ? 

1 15. A man paid $2700 for -^ of a vessel : what is the 
whole vessel worth ? 

1 16. A gentleman spent ^ of his life in Boston, ^ of it 
in New York, and the rest of it, which was 30 years, in 
Philadelphia: how old was he ? 

117. What number is that -J of which exceeds f of it 
by 10? 

148. In a certain school -J of the scholars were studying 
arithmetic, -}• algebra, -J- geometry, and the remainder, 
which was 1 8, were studying grammar : how many 
scholars were there in the school ? 

1 19. A owns ij and B t^ of a ship ; A*s part is worth 
$650 more than B^s: what is the value of the diip? 

120. In a certain orchard -^ are apple-trees, •}• peach- 
trees, -J- plumb-trees, and the remaining 15 were cherry- 
trees : how many trees did the orchard contain ? 



SECTION XII. 

RATIO AND PROPORTION. 

Art. 305* Ratio is that relation between two num- 
bers or quantities, which is expressed by the qtotierU of 
the one divided by the other. Thus, the ratio of 6 to 2 
is 6-1-2, or 3 ; for 3 is the quotient of 6 divided by 2. 

MENTAL EXERCISES. 

Ex. 1. What is the ratio of 14 to 7 ? Ans. 2. . 

2. What is the ratio of 10 to 2 ? Of 16 to 4 ? 

Quest.— 305. VJYoX \a ttt.^<ti\ 
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a. What is tibemtio of 18 to »? Of 18 to 6? 

4. What is the ratio of 24 to 3 ? Of 24 to 4? Of 24 
to 69 Of24to8? Of 24 to 12? • 

5. What is the ratio of 30 to 6 ? Of 25 to 5 ? Of 27 
to9? Of40to8? Of56to7? Of84toi2?^ 

6. What is the ratio of 3 to 7 ? Ans. f 

7. What is the ratio of 5 to 8 ? Of 7 to 10 ? Of 9 
to 13? Of 10 to If? Of 21 to 43? 

306* The two given numbers -thus compared, when 
spoken of together, are called a cauf^ ; when spoken of 
separately, they are called the tetms of the ratio. 

The first term is the anHecedent $ and the last, the 
tonsequent, 

307* Ratio is expressed in two ways: 

Firsty in the form of a fraction, making the o/nkcedeTU 
the numerator, and the amsequejU the denominator. Thus, 
the ratio of 8 to 4 is written f ; the ratio of 12 to 3, -y*-, &c. 

Second, by placing two points or a colon ( : ) between 
the numbers compared. Thus, the ratio of 8 to 4, is 
written 8:4; the ratio of 12 to 3, 12 : 3, &c. 

Obs. 1. Th6 etpresBions 4*, and 8 : 4 are equivalent to each other, 
hnd one may be exchanged for the other at pleasure. 

2. The English mathematicians put the antecedent for the nume- 
rator and the consequent for the denominator, as above; but the 
French put the consequent for the numerator and the antecedent for 
the denominator. The English method appears to be equally simple, 
and k» confessedly the most in accordance with reason. 

3. In order that concrete numbers may have a ratio to each other, 
they must necessarily express objects so far of the same kiature, that 
one can be properly said to be equal to, or greater, or leas than the 
Other. (Art. 280.) Thus a foot has a ratio to a yard^ for one is three 
times as long as the other; but a foot has not properly a ratio to an 
hour, for one cannot be said to be longer or shorter than the otherv 



Quest. — 306. What ore the two given numbers called when spoken 
of together ? What, when spoken of separately 1 307- In how many 
ways is ratio expressed ? What is the first ? The scoond ? Obs. Which 
of the terms do the English mathematicians put for the numerator ? 
Which do the French 1 In order that concTCte w«a\sct» TsiaK:^\«:«i;^ %. 
ratio to each other, what Hin4 olo\)i&(Ste t!iaaxii2ii»l «,xvt«i»\ 
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8. What is the ratio of 15 lbs. to 3 lbs. ? Of 21 lbs. to 
7 lbs. ? Of 36 bu. to 7 bu. 1 Of 36 yds. to 12 yds ? 

9. What is the ratio of £1 to 10s. ? 

Note. — £1 is 90b. The question then is simply this: i^hat is the 
ratio of 20s. tolOs.1 Aru. 2. 

10. What is the ratio of £2 to 5s. ? Of £3 to 12s. ? 

308* A direct ratio is that which arises from dividing 
the antecedent by the consequent, ^s in Art. 305. 

309* An inverse or reciprocal ratio, is the ratio of the 
reciprocals of two numbers. (Art. 280. Def. 1 1.) Thus, 
the direct ratio of 9 to 3. is 9 : 3, or -f ; the reciprocal 
ratio is i : -J-, or i-*4=i ; (Art. 139 ;) that is, the conse- 
quent 3, is divided by the antecedent 9. Hence, 

A reciprocal ratio is expressed by inverting the fraction 
which expresses the direct ratio; or when the notation is by 
points, by invp'ting the order of the terms. Thus, 8 is to 
4, inversely, as 4 to 8. 

309« a. A simpk ratio is a ratio which has but one 
antecedent and one consequent, and may be either direct 
or inverse ; as 9 : 3,. or ■} : -J. ^ 

3 1 O* A compound ratio is the ratio of the products of the 
correspondifig terms of two or more simple ratios. Thus, 



The simple ratio of 9 

And « « of _8_ 

The ratio compounded of these is 72 



3 is 3; 

4 is 2: 



12 = 2. 



Obs. a compotind ratio is of the «ame na/ur« as any other ratio. 
The term is used to denote the origin of the ratio in particular cases. 

3 1 1 • Prom the definition of ratio and the mode of 
expressing it in the form of a fraction, it is obvious that 
the rtttio of two numbers is the same as the vdtue of a 
fraction whose numerator and denominator are respec- 
tively equal to the antecedent and consequent of the giv- 

^DEBT. — 308. What is a direct ratio? 309. What is an inverse or 

reciprocal ratio ? How is a reciprocal ratio expressed by a fraction ? 

How by paints t 309. a. What is a simple ratio? 310. What is a 

compomd ratio ? 06«. Does H differ m \tft t\xsAMt^ from other ratios % 

311. WhsLt k tfa« ratio of two nuiftbet* %<vm\ao% 
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,^ 



en couplet ; for, eacA is the quotient of the numerator di- 
vided by the denominator. (Arts. 305, 1 10.) 

Obs. From the principles effractions already established, we may, 
therefore, deduce the following truths respecting ratios. 

3 1 2* To multiply the antecedent of a covplet by any 
number^ midtipfies the raiio by thai number ; and to divide 
the antecedent^ divides the ratio: for, multiplying the nume- 
rator, multiplies the value of the fraction by that number, 
and dividing the numerator, divides the value. (Arts. Ill, 
112.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16x2 : 4 is 8, which equals 4x2 ; 

And " 16+2: 4 is 2, « " 4h-2. 

3 1 3. To multiply the consequent of a couplet by any 
number^ divides the ratio by that number ; and to divide the 
consequent, multiplies the ratio : for, multiplying the denom- 
inator, divides the value of the fraction by that number, 
and dividing the denominator, multiplies the value. (Arts. 
113, 114.) 

Thus the ratio of 16 : 4 is 4 ; 

The '<• 16 : 4x2 is 2, which equals 4-4-2 ; 

And " 16 : 4-3-2 is 8, which equals 4x2. 

314* To multiply or divide both the antecedent and cou' 
sequent of a couplet by the same number, does not alter the ra- 
tio ; for, multiplying or dividing both the numerator and 
denominator by the same number, does not alter the value 
of the fraction. (Art. 116.) 

Thus the ratio of 12 : 4 is 3 ; 

The " 12x2 ; 4x2 is 3 ; 

And " 12-f-2 : 4-^2 is 3. 

315» If the two numbers compared are equ^, the 
ratio is a unit or 1 : for, if the numerator and denomina- 



QuKST. — 312. What is the effect of multiplyine the antecedent of a 
couplet by any number 1 Of dividing the antecedent ! How does this 
appear t 313. What is the effect of multiplying the consequept by any 
number? Of dividing the consequent? Why? 314. Wliat is the 
effect of multiplying or dividing both ih» M\\fcc»^'£TiX -ms^ ^i'OTefcSj^^xsx 
by the Bame nw^T I Why*. 

^5* 



294 PRoroRTioN. [Sect. XIL 

tor are equal, the value of the fraction is a unit, or 1. 
(Art. 117.) Thus the ratio of 6x2 : 12 is 1 ; for the 
value of if=l. (Art. 121.) 

Obs. This is called a ratio of equedihj, 

316» If the antecedent of a couplet is greater than 
the consequent, the ratio is greater than a unit : for, if the 
numerator is greater than the denominator, the value of 
the fraction is greater than 1. (Art. 117.) Thus the ratio 
of 12 : 4 is 3. 

Obs. This is called a ratio 6f greater ineqtuUity, 

3 1 7 • If the antecedent is less than the consequent, 
the ratio is less than a unit ; for, if the numerator is less 
than the denominator, the value of the fraction is less 
than 1. (Art. 117.) /Thus, the ratio of 3 : 6 is f, or i; 
forf=i. (Art. 120.) 

Obs. This is called a ratio oilessineqUalUyi 

11. What is the direct ratio of 3 : 9, expressed in the 
lowest terms ? What the inverse ratio ? 

. Ans^^\ andiH-i=a:3. (Arts. 308, 309.) 

12. What is the inverse ratio of 4 to 12? Of 6 to 18? 
Of 9 to 24 ? Of 21 to 25 ? Of 40 to 56? 

13. What is the direct ratio of 15s. to £2? Of 13s. 
6d. to £1 ? Of £2, 10s. to £3, 5s. ? 

14. What is the direct ratio of 6 inches to 3 feet? 

15. What is the direct ratio of 15 oz. to 1 cwt. ? 

PROPORTION. 

318» Proportion is an equality of ratios. Thus, the 
two ratios 6 : 3 and 4 : 2 form a proportion ; for 1=4-, 
the ratio of each heing 2. 

Quest. — 315. When the two numbers compared are equal, what ia 
the ratio? Obs, What is it called? 316. When the antecedent is 
greater than the consequent, what is the ratio ? Obs. What is it call- 
ed ? 317. If the antecedent is \«a« xVAxv\li<&cotv8ec\uent, what b the 
TtLtiol 06*. WhatiBUcailed\ ^\%. 'WaaxSa'^vs^cKfeMvX 
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Qbb. The terms of the twtb couplets, that k, the numben of which 
the proportion is composed, are called proportionaU, 

319* Proportion may be expressed in two ways. 

First, by the sign of equality (=) placed between the 
•two ratios. 

Second, by four points or a double colon (: :) placed be- 
tween the two ratios. 

Thus, each of the expressions, 12 : 6=4 : 2, and 
12 : 6 : : 4 : 2, is a proportion, one being equivalent to 
the other. 

Obs. The latter expressioii is read, "the ratio of 12 to 6 equals the 
ratio of 4 to 2," or sunply, «12isto6as4i8to 2." 

320» The number of terms in a proportion must at 
least he four, for the equality is between the ratios of two 
amplets, and each couplet must have an antecedent and a 
• consequent (Art. 306.) There may, however, be a pro- 
portion formed from three numberSySor one of the numbers 
may be repeated so as to form two terms. Thus the num- 
bers 8, 4, and 2, are proportional : for the ratio of 8 : 4= 
4:2. It will be seen that 4 is the consequent in the first* 
couplet, and the antecedent in the last It is therefore a 
mean proportional between 8 and 2. 

Obs. 1. In this case, the number repeated is called the middle term 
or mean proportional between the other two numbers. 

The laet term is called a third proportional to the other two num- 
bers. Thus 2 is a third proportionul to 8 and 4. 

2. Care must be taken not to confound proportion with ratio. 
(Alts. 305, 318.) In a simple ratio there are but two terms, an ante- 
cedent and a consequent ; whereas in a proportion there must at least 
be^our terms, or two couplets. s 

Again, one ratio may be greater or less than another ; the ratio of 
9 to 3 is greater than the ratio of 8 to 4, and less that of 18 to 2^ 
One proportion, on the other hand, cannot be greater or less than an- 
other; for equality does not admit of degrees. 

Quest — Ohs. What are the numbers of which a proportion is cora- 
poeed, called? 319. In how many ways is proportion expressed! 
What is the first ? The second ? 320. How many terms must there 
be in a proportion ? Why ? Can a proportion be formed of three 
numbers ? How ? Will there be four terms in it ? Ohs. What is the 
number repeated called ? What is the last term called in such. «.cas&\ 
^hai 2M the difference bctweeu proi^T\iou«Jv^ \^>a»\ 
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321* The first and last tenns of a propcyrtion are 
called the extremes ; the other two, the means, 

Obs. Homologous terms are either the two antecedents, or the two 
consequents. Analogous terms are the antecedent and consequent of 
the same couplet 

322. Direct proportion is an equality between two 
direct ratios. Thus, 12 : 4 : : 9 : 3 is a direct propor- 
tion. 

Obs. In a direct proportion, the first termiias the same ratio totfae 
second, as the third has to the fourth. 

323* Inverse OT reciprocal proportion is an equality 
between a direct and a reciprocal ratio. Thus, 8 : 4 : : -J- : 
■J- ; or 8 is to 4, reciprocally, as 3 is to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the 
same ratio to the second, as the fourth has to the third. 

324* If four numbers are proportional^ the product oj 
the extremes is equal to the product of the means. Thus, 8 : 
4 : : 6 : 3 is a proportion : for f =|. (Art. 318.) 

Now 8x3=4x6. 

Again, 12 : 6 : : -J^ : -J- is a proportion. (Art. 323.) 

And 12xi=6xi. 

Obs. 1. The truth of this proposition may also be illustrated m the 
following manner : 

The numbers 2 : 3 : : 6 : 9 are obviously proportional. (Art 318.) 
For, ^=;|. (Art. 120.) Now, 

Multiplying each ratio by 27, (the product of the denominators,) 
2X^ 6X27 
The proportion becomes 3 "^ <^ " (Art. 284. Ax. 6.) 



Quest. —321. Which terms are the extremes ? Which the means ? 
Obs. What are homologous terms ? Analogous terms ? 322. What is 
direct proportion ? Ohs. In direct proportion what ratio has the first 
term to the second ? 323. What is inverse proportion ? Obs. What 
ratio has the first term to the second in this case ? 324. If four numbers 
are proportional, what is the product of the extremes equal to ? Ohs, 
If the product of the extremes is equal to the product of the means, 
what is true of the four numbers ? If the products are not equal, what 
is true of the numbers \ 
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Dividing both the nurficrator and the denominator of the first coup- 
let by 3; (Art. 116;) or canceling the denominator 3 and the same 
&ctor in ^7; (Art. 136 ;) also canceling the 9, and the same factor in 
27, we have 2X9—6X3. But 2 and 9 are the extremes of the given 
proportion, and 3 and 6 are the means; hence, the product of the ex- 
tremes 2X9=6X3, the product of the means. 

2. Conversely, if the product of the extremes is equal to the pro- 
duct of the means, the four numbers are proportional; and if the pro- 
ducts arc npt equal, the numbers are not proportional. 

, 325* Proportion in arithmetic, is usually divided 
into Simple and Compound. 

SIMPLE PROPORTION. 

326. Simple Proportion is an equality between two { 
simple ratios. (Art. 309. a.) It may be either direct or ] 
i7iverse. (Arts. 322, 323.) • 

The most important application of simple proportion, is 
the solution of that class of examples in which three terms 
are given to find a fourth. 

326. a. We have seen that, if four numbers are in 
proportion, the product of the extremes is equal to the pro- 
duct of the means. (Art. 324.) Hence, 

If the product of the means is divided by one of the 
extremes, the quotient will be the other extreme ; and if 
the product of the extremes is divided by one of the 
means, the quotient will be the other mean. For, if the 
product of two factors is divided by one of them, the quo- 
tient will be the other factor. (Art. 291.) 

Take the proportion 8 : 4 : : 6 : 3. 

Now the product 8X3-^4=6^ one of the means ; 

So the product 8X3-^6=4, the other mean. 

Again, the product 4X6*^8=3, one of the extremes; 

And the product 4X6-5-3=8, the other extreme. 



QuEST.~325. Into what is proportion usually divided ? 326. What 
is simple proportion I What is the most important application of it? 
326. a. If the product of the moans is divided by one of the extremes, 
what will the quotient be ? J[f the product, ot t\\« ^i^Xxetfta^S&^xxS^^^Ns^ 
one of the means, what will the quotienl be 1 
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326» h. If J therefore, any three terms of a proportion cure 
given.^ the fourth may he found by dividing the prodtict of tjco 
of them by the other term. 

Obs. Simple Proportion is oflen called the Hulc of Three^ from the 
circuoistanjse that three terms are giveii to find a fourth. In the 
older arithmetics, it is also called the Golden JRtUe. But the fact that 
these names convey no idea of the nature or object of the rale, seems 
to be a strong objection to their use, not to say a sufficient reason for 
discarding tl^m. 

Ex. 1. If the first three terms of a proportion are 4, 
6, 8, what is the fourth term ? 

Solutio7L—6xS=i8 and 48-5-4=12, which is the num- 
ber required ; that is, 4 : 6 : : 8 : 12. 

Proof.— 4x12 is equal to 6x8. (Art. 324. Obs. 2.) 

2. If 12 bbls. of flour cost $72 ; what will 4 bbk cost, 
at the same rate ? 

Solution. — It is evident 12 bbls. has the same ratio to 4 
bbls., as the cost of 12 bbls. ($72) has to the cost of 4 
bbls., which is required. That is, 12 bbls. : 4 bbls : : $72 
is to the cost of 4 bbls. Now, 72x4=288 ; and 288^12 
=24. Ans. $24. 

3. If 6 men can dig a cellar in 12 days, how many 
men will it take to dig it in 4 days? 

Note. — Since the answer is men, we put the given number of men 
for the third term. Then, as it will require more men to dig the cel- 
lar in 4 days than it will to dig it in 12 days, we put the larger num- 
ber of days for the second term, and the smaller for the first term. 

Operation. 
4cl. : 12d. : : 6 m. : to the men required. 
_6 

4)72 , 

18 men. Ans, 



QvEST. — 06«. Wlaat \b aim^ft \iitovatx\oTv olXKa. ^slledl Do these 
teims convey an idea oi t^e xkatuie ot oV^fccX ol ^!ckaTQ^a\ 
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32T« From the preceding illustrations and principles, 
we deduce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that number for the third term, which is qf the 
same kind as the answer or number required, 

II. Then^ if by the nature of the question the answer must 
be greater than the third term, place the greater of the other 
two numbers for the second term ; but if it is to be less, place 
the less of the other two numbers for the second l^rm^ arid the 
other for the first. 

IIL Finally, multiplying the second and third terms to- 
gdher, divide the produ/^ by th-e first, and the quotient wiU 
be the answer in the same denomination as the third term. 

Proof. — Multiply the first term and the answer together^ 
and if the product is equal to the product of the second and 
third terms, the work is right, (Art. 324.) 

Obs. 1. If the first and second terms are compound numbers, re- 
duce them to the lowest denomination mentioned in cither, before the 
multiplication or division is performed. 

When the third term contains different denominations, it must 
also be reduced to the lowest denomination mentioned in it. 

2. Th^ process of arranging the terms of a question for solution, 
that is, putting it into the form of a proportion, is called stating the 
qaestion, 

' 3. We have seen that questions in Simple Proportion may easily 
be solved by Analysis. (Art. 296.) After solving the following exam- 
ples by proportion, it will be an excellent exercise for the pupil to 
solve each by analysis. 

.. 4. If 6 yards of broadcloth cost 30 dollars, how much 
will 20 yards cost ? JL?i5. $100. • 

5. If H.bbls. of flour cost S40, what will 15 bbls. 6ost? 

6. If 16 lbs. of tea cost $12, what will 41 lbs. cost? 

Qui:sT.~327. In arranging the terms in simple proportion, which nura- 
btr U put for the third term ? How arrange the^ other two numbers? 
Having stated the question, how is tht^ answer found ? Of what de- 
nomination is the answer ? How is Simple Proportion proved ? 06*. 
If the first and second terras contain different denominations, how 
proceed ? When the third term contains different denominations, what 
IS to be done I W>iat is meant by slaUivB v\xe ^vv»^\a»ti\ 
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7. If 12 acres of land produce 240 busliels of wlieat, 
how much will 57 acres produce ? 

8. If a man can travel 400 miles in 15 days, how far 
can he travel in 9 days ? 

9. If 63 barrels of beef cost $504^ how much will 7 
barrels cost ? 

ComT/ion Method. 

Vb\s. bbls. dolls. 

63 : 7 : : 504 : Ans. Multiplying the second and 

7 third terms together and divid- 

63)3^28(t56. Ans. ^^S ^^^. product by the first, 

315 we have $56 for the answer. 

~378 
378 



By Cancelation. By canceling the facjor 7, 

bbls. bbiB. dolls. which is common to the first 

0) : J :: 504 : A71S. two terms; that is, which is 

9:1 common to the divisor and di- 

Now 504-f-9=$56. Ans. vidend, we avoid the necessity 

of multiplying by it. (Art. 91. a.) 

Proof. — 63x56=504x7. (Art. 327.) Hence, 

328. When the first tenn has one or more factors 

common to either of the other two terms. 

Cancel the factors which are common, then proceed ac- 
cording to the rule above. (Art. 91. a., 136.) 

Obs. 1. The question should be statedy before attempting to ccmed 
the common factors. 

2. When the terms are of different denominations, the reduction of 
them may sometimes be shortened by Cancelation. 

10. If 1 2 yds. of lace cost £ 1 , what will 1 qr. of a yard cost ? 

Operation. 

yds qr. jB 

- 12x4 : 1 : . 1x20x12 : Ans. (Art. 327. Obs. 1.) 

12x4 nx^ 

Quest. — 328. When the firat term has factors common to either of 
the other two terms, bow may V\ve o^eta\AOT\.\5^ ^otxaw^W 
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11. If 6 men can build a wall in 36 days, how tohg 
will it take 18 men to build it ? 

12. If 10 quintals of fish cost $35, how much will 17 
quintals cost ? 

13. If a ship has water sufficient to laat a crew of 25 
men for 8 months, how long will it last 15 men ? 

14. If 1 2 lbs. sugar cost $ 1 , how much will 84 lbs. cost ? 

1 5. If 1 5 lbs. lard cost $ 1 . 1 5, how much will 80 lbs. cost ? 

16. If -I of an acre of land cost £f, how much will i 
pf an acre cost 1 

A. A. je 

5 7 3 
Sdutwn. — ^_ : -::-_: to the answer. 

8 8 7 

Hence, -x -X-= ^"swer. (Arts. 327, 139.) 
5 8 7 

By cancelation, (Art 136,) -v-v~ £?. Ans. 

17. If -f of a hogshead of molasses cost $28, how 
much will 16 hogsheads cost? 

18. If 2i yds. of broadcloth cost $18, how much will 
27 yds. cost ? '^ 

19. If 6 acres and 40 rods of land cost $125, how 
much will 25 acres and 120 rods cost? 

20. If 15 yds. of silk cost £4, 10s., how much will 75 
yds. cost? 

21. If a Railroad car goes 35 m. in 1 hr. 45 min., how 
far will it go in 3 days? 

22. If 4-J- lbs. of chocolate cost 9s., how much will 22-i- 
lbs. cost? 

23. If 35| lbs. of butter cost $4, how much will 15^ 
lbs. cost? 

24. If 84 lbs. of cheese cost $5f , how much will 60 
lbs. cost? 

25. If ^ of a ship is worth $6000, how much is -ft- of 
her worth ? 

26. If 4J- bu. of wheat make 1 barrel of flour, how 
many barrels will 84 bu. make ? 

27. If the interest of $1500 for 12 mo. is $90, what 
will be the interest of the same sum for 8 mo. ? 

26 
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28. If a tree 20 ft. high, casts a shadow 30 ft. long 
how long will be the shadow of a tree 50ft. high ? 

29. How long will it take a steam ship to sail round 
the globe, allowing it to be 25000 miles in circumference, 
if she sails at the rate of 3000 miles in 12 days ? 

30. How many acres of land can a man buy for $840, 
if he pays at the rate of $56 for every 7 acres ? 

31. How much will 85 cwt. of iron cost, at the rate 
of $91 for 13 cwt? 

32. At the rate of $45 for 6 cwt. of beef, how much 
. can be bought for $980? 

33. If 9 ounces of silver will make 4 tea spoons, how 
many spoons will 25 pounds of silver make ? 

34. If 15 Ions of wool are worth $90000, how much 
is 5 cwt. worth ? * 

35. If 5^ yds. of cloth are worth $27^, how much are 
60| yards worth ? 

36. If 60 men can build a house in 90J days, how 
long will it take 15 men to build it? 

37. A bankrupt owes $25000, and his property ifi 
worth $20000 : how much can he pay on a dollar ? 

38. At 7s. 6d. per iveek, how long can a man board 
for £24, 10s.? 

39. What cost 94 tons of coal, if 141 tons cost £S51 

40. What cost 291 yds. of cambric, if 13 yds. cost 
£8, 6s. Hd. ? 

41. What cost 3 lbs. of raisins, at £6, 7s. 6d. per 100 lbs. ? 

42. if 20 sheep cost £37, 12^3., what will 311 cost? 

43. At 7s, 6d. per ounce, what is the value of a silver 
pitcher weighing 9 oz. 13 pwt. 8 grs. ? 

44. If 405 yards of linen cost £69, 7s. 6d., whaj will 
243 yards cost ? 

45. If A can saw a cord of wood in 6 hours, and B in 9 
hours, how long will it take both together to saw a cord? 

46. A cistern has 3 cocks, the first of which will empty 
it in 10 min. ; the second, in 15 min. ; and the third, in 
30 min. : how long will it take all of them together to 
empty it ? 

47. A man and a boy together can mow an acre of 
grass in 4 hours *, the maxv can ttiqvi ix.^Votv'^ m 6 hours : 
now long will it take l\ie \>oy lo ioonn w.'V 
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COMPOUND PROPORTION. 

3!29« Compound Proportion is an equality between 
a compound ratio ^nd a simple one. (Arts. 309. a, 310.) 

Into ' 6 • 3 S ' • ^'^ * ^' ^® ^ compound proportion. 

That is, 8x6 : 4x3 : : 12 : 3 ; for, 8x6x3=4x3x12. 

Ob8. Compound proportion is chiefly applied to the solution of ex- 
amples which would require two or more statemenia in simple propor- 
tion. It is sometimes cftlled Double Rule of Three. 

Ex. 1. If 4 men can earn $24 in 6 days, how much 
can 8 men earn in 10 days ? 

Suggestion. — When stated in the form of a compound proportion^ 
the question will stand thus : 

6?" : f(2' I : : $24 : to the answer required. That is, "the pro- 
duct of the antecedents 4X6, has the same ratio to the product of the 
consequents, 8X10, as $24 has to the answer." 

Operation. We divide the product of all 

24x8x10=1920, the numbers standing in the 2d 

and 4x6=24. and 3d places of the proportion, 

Now 1920-4-24=80. by the product of those standing 

Ans. 80 dollars. in the first place. 

Note.—\. The learner will observe, that it is not the ratio of 4 to 8 
alone, nor that of 6 to 10, which is equal to the ratio of 24 to the an- 
swer, as it is sometimes stated ; but it is the ratio compounded of 4 to 
8 and 6 to 10, which is equal to the ratio of 24 to the answer. Thus, 
4X6 : 8X10 :: 24 : 80, the answer. 

2. A compound proportion, when stated as above, is read, " the ra- 
tio of 4 into 6 is to 8 into 10 as 24 to the answer." 

2. If 5 men can mow 20 acres of grass in 4 days, 
working 10 hours per day, how much can 8 men mow in 
5 days, working 12 hours per day? 

Operation. State the question, then 

5m. : 8m. ^ ackb multiply and divide as be- 

4d. : 6d. V:: 20: Ans. fore. 
lOhr. : 12hr. ) 

8x5x12x20=9600 ; and 5x4x10=200. Now 9600-i- 
200=48. Ans. 48 acres. 

QcTJBsT.— 329. What is compouti'^L piov^nXotvX 0>i%«'X^^N<f«axN».''*. 
c'lieHy applied ? What is it eonwiXMnea ceSXft^X 
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' 330* From the forgoing illostratioiis we derive the 
following general 

RULE POH COMPOUND PROPORTION. 

1. Place thai number uhich is of the same, kind as the an- 
swer required for the third term. 

II. Then take the other numbers in, pairs, or two of a kindj 
and arrange them as in simple proportion. (Art. 327.) . 

III. Finally, mtdliply together all the second and third 
terms, divide the result by the product of the first terms, and the 
quotient wiU be the fourth term or answer required. 

Proof. — Multiply the ansioer into all of the first terms or 
antecedents of the first couplets, and if the product is equal to 
ihe coniintied product of all the second and third terms multi- 
plied together, the work is right. (Ait. 324.) 

Obs. 1. Among the given numbers there is but one which is of the 
§ame kind as the answer. This is sometimes called the odd term, and 
is always to be placed for the third term. 

2. Questions in Compound Proportion may be solved by Analysis ; 
also by Simple Proportion^ by making two or more separate state- 
ments. (Arts. 302. Obs., 327.) 

3. If 8 men can clear 30 acres of land in 63 days, 
working 10 hours a day, how many acres can 10 men 
dear in 72 days, working 12 hours a day? 

Statement. 

8m. : lOm. ) Acres. 

63d. : 72d. V : : 30 : to the answer. That is, 
lOhr. : 12hr. ) 
8x63X10 : 10X72X12 : : 30 : to the answer. 

But the prod. 10X72X12X30 ,, . i^^oof^^ 

_. ., *, =the Ans. (Art. 330.) 

Divided hy 8x63x10 ' 



Quest. — 330. In arranging the numbers in compound proportion, 
which number do you put for the third term ? IIow arrange tlie other 
numbers ? Having stated the question, how is the answer found ? 
How are questions in compound proportion proved ? Obs. Among the 
given numbers, how many are of the same kind as the answer ? Can 
questions in compound proportion be solved by simple proportion I 
Bow ? 



V 
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Now by canceling equal factors, (Art. 116,) we have 
I:0XWX12X3O 360 ^^^ ^ „ 

7 
3 3 1 • After stating the question dcayrding to the rule 
above, if the antecedents or first terms have factors common 
to the consequents or second terms, or to the third term, they 
should be canceled before performing the multiplication arid 
division. 

Note, — Instead of placing points between the first and second terms, 
that is, between the antecedents and consequents of the left hand 
couplets of the proportion, it is sometimes more convenient to put a 
perpendicular line between them, as in division of fractions. (Art. l40.) 
This will bring all the terms whose product is to be the dividend on the 
right of the line, and those whose product is to form the divisor, on 
the left. In this case the third term should be placed below the se- 
cond terms, with the sign of proportion ( : : ) before it, to show its 
origin, and its relation to the answer. 

4. If a man can walk 192 miles in 4 days, traveling 
12 hours a day, how far can he go in 24 days, traveling 
S hours a day ? 

Operation. The product of the antecedents, 4x12, 

^ d. $i4 d. 2 has the same ratio to the product of the 
l;2hr. $ hr. 2 consequents, 24x8, as 192 has to the 
: i92m. answer required. 



Ans. 192x2x2=768 miles. 

5. If 8 men can make 9 rods of wall in 12 days, how 
many men will it require to make 36 rods in 4 days ? 

6. If 5 men make 240 pair of shoes in 24 days, how 
many men will it require to make 300 pair in 15 dap? 

7. If 60 lbs. of meat will supply 8 men 15 days, how 
long will 72 lbs. last 24 men ? 

8. If 12 men can reap 80 acres of wheat in 6 days, 
how long will it take 25 men to reap 200 acres? 

9. If 18 horses eat 128 bushels of oats in 32 days, how 
many bushels will 12 horses eat in 64 days? 

10. If 8 men can build a wall 20 ft. lon^, 6 ft. high, 

Quest. — 331. When the antecedents have factors common to the 
consequents, what should be done with them? 

26* 
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and 4 A. thiok, in 12 days, how long will it take 24 men 
to build one 20(1 ft. long, 8 ft. high, and 6 ft. thick? 

11. If 8 men reap 36 acres in 9 days, working 9 hours 
per day, how many men will it take to reap 48 acres in 
12 days, working 12 hours per day? 

12. If $100 gain $6 in 12 ryionths, how long will it 
take 9400 to gain $18 ? 

. 13. If $200 gain $12 in 12 months, what will $400 

I gain in 9 monthi? 

** 14. If 8 men spend £32 in 13 weeks, how much will 

24 men spend in 52 weeks ? 

15. .If 6 men can dig a drain 20 rods long, 6 feet deep, 
and 4 feet wide, in 16 days, working 9 hours each day, 
how many days will it take 24 men to dig a drain 200 
rods long, 8 ft deep, and 6 ft. wide, working 8 hours 
per day? 



SECTION XIII. 

DUODECIMALS. 

Art. 332* Duodecimals are a species of compound 
numbers, the denominations of which increase and decrease 
uniformly in a titdvefoJd ratio. Its denominations are 
feet^ inches or primes^ seconds^ thirds^ fourths^ ffif^y 4"^ 

Note. — ^The term duodecimal is derived from the Latin nmmeral 
duodecim, which signifies twelve, 

TABLE. 
12 fourths ("") make 1 third, marked '" 

12 thirds • " 1 second, « 

Ifi seconds " 1 inch or prime, " in. or ' 

12 inches or primes " 1 foot, " fi. 

Hence l'=iV of 1 foot. 

V'=-h of I in. oriV of tV of 1 ft.=Th- of 1 ft 
r''=:TV of l'\. or A of tV of rV of 1 ft.=T?S-s- of 1 ft. 

Quest. — 332. What are duodecimals t What are its denominations ? 
Ncte. What is the meaning of the term duodecimal 1 Repeat the Table. 
Obs. What are the accents called, which are used to distinguish the 
different denonunaUonat 
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086. The aocente used to dktingUMh tbe different denoininfedonfl 

^low feet, are called Indices. 

333* Duodecimals may he added and subtracted in 
the same manner as other compound numbers. (Arts. 
168, 169.) 

MULTIPLICATION OP DUODECIMALS. 

334* Duodecimals are principally applied to the 
measurement of surfaces and sdids. (Arts. 153, 154.) 

Ex. 1. How many square feet are there in a board 8 ft. 
9 in. long, and 2 ft. 6 in. wide 7 

OpereUion. We first multiply each denomina- 

8 ft. 9' length, tion of the multiplicand by the feet 

2 ft. 6' width. in the multiplier, beginning at the 

17 ft 5' right hand. Thus, 2 tinies 9' are 18', 

4 ft, 4' 6" equal to 1 ft. and 6'. Set the 6' un- 

ol ft tc\' fi" A ^^^ inches, and carry the 1 ft. to the 

Zi n. lu o . A.ns. next product. 2 times 8 ft. are 16 ft, 

and 1 to carry makes 17 ft. Again, since 6'=-flj- of a 

ft. and 9'=T%- of a ft., 6' into 9' is -f^ of a ft.=54 ", or 

4' and 6". Write the 6" one place to tlie right of inches, 

and carry the 4' to the next product. Then 6' or -ft of 

a foot multiplied into 8 ft.=^ of a ft, or 48', and 4' to 

carry make 52' ; but 52' =4 ft. and 4'. Now adding the 

partial products, the sum is 21 ft. 10' 6". 

Os6. It will be seen from this operation, that feet multiplied into 
feet, produce feet; feet into inches, produce inches; inches into 
inches, produce seconds, &c. Hence, 

335* To find the denomination of the product of any 
two factors in duodecimals. 

Add ike indices of the two factors together^ and the sum 
wUl be the index of their product. 

Thus, feet into feet, produce feet ; feet into inches, pro- 
duce inches ; feet into seconds, produce seconds ; feet into 
thirds, produce thirds, &c. 

Quest. — 333. How are diiodecimals added and subtracted ? 334. To 
what are duodecimals chiefly applied ? 335. How find tho denomina- 
tion of the product in duodecimals ? What do feet mto fe«.^ ^t^s^cojy^X 
Feet into inches 2 feet into aecondsX « 
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Inches into inches, produce seconds ; inches^ into sec- 
onds, produce thirds ; inches into fourths, produce fifths, &c. 

Seconds into seconds, produce fourths ; seconds into 
thirds, produce fifths; seconds into sixths, produce 
eighths, &c. 

Thirds into thirds, produce sixths ; thirds into fifths, pro- 
duce eighths; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, produce eighths; fourths into 
eighths, produce twelfths, &c. 

Note. — The foot is considered the tmit, and has no index. 

336* From these illustrations we have the following 
RULE FOR MULTIPLICATION OP DUODECIMALS. 

1. Place the several terms of the multiplier under the cor- 
responding terms cf the multiplicand. 

II. Multiply each term of the multiplicand hy each term 
of the multiplier separately^ beginning with the lowest de- 
nomination in the multiplicand, and the highest in the mul- 
tiplier, and toriie the first figure of each partial p^'oiucl one 
or more places to the right, under its corresponditig denomi- 
nation. (Art. 335.) 

III. Finally, add the several partial products together, 
carrying 1 for every 12 both in multiplying and adding, 
and the sum will be the answer required. 

Obs. It is sometimes asked whether the inches in duodecimals are 
linear, aqtutre, or cubic. The answer is, they are neither. An indi 
is 1 twelfth of a foot. Hence, in measuring surfaces an inch is -jV 
of a square foot; that is, a surface 1 foot long and 1 inch wide. In 
' measuring solids, an inch denotes iV of a CTibie foot. In measuring 
lumber, ^ese inches are commonly called carpenter^a inches, 

2. How many square feet are there in a board 18 feet 

9 inches long, and 2 feet 6 inches wide ? 

3. How many square feet are there in a board 14 feet 

10 inches long, and 11 inches wide? 

Quest. — ^What do inches into inches produce ? Inches into thirds ? 
inches into fourths? Seconds into seconds? Seconds into thirds? 
Seconds into eighths ? Thirds into thirds ? Thirds into sixths ? 336. 
What is the rule for multiplication of duodecimals ? Obs: What kind 
of inches are those spoken of in meajRuring, surfaces by duodecimals < 
Jn measuring solids '. In mea&vxnn^YxHaWt >>j\»x^tft xiftse^ <a!^^\ 
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4. How many i^uare feet in a gate 12 feet 6 inches 
wide, and 6 feet 8 inches high? 

5. How many square feet in a floor 16 feet 6 inches 
k>ng, and 12 feet 9 inches wide? 

6. How many square feet in a ceiling 53 feet 6 inches 
long, and 25 feet 6 inches wide ? 

7. How many square feet are there in a stock of 6 
boards 17 feet 7 inches long, and 1 foot 5 inches wide? 

8. How many feet in a stock of 10 boards 12 feet 8 
inches long, and 1 foot 1 inch wide? 

9. How many cubic feet in a stick of timber 12 feet 
10 inches long, 1 foot 7 inches wide, and 1 foot 9 inches 
thick? 

10. . How many cubic feet in a block of marble 8 feet 
4 inches long, 2 feet 6 inches wide, and 1 foot 10 inches 
thick ? 

11. How many cubic feet in a load of wood 6 feet 7 
inches long, 3 feet 5 inches high, and 3 feet 8 inches 
wide? 

12. How many feet in a load of wood 7 feet 2 inches 
long, 4 feet high, and 3 feet wide ? 

; 13. How many feel in a load of wood 9 feet long, 4 
feet 3 inches wide, and 5 feet 6 inches high ? 

14. How many feet in a pile of wood 100 feet long, 
6^ feet high, and 4 feet wide ? 

15. How many feet in a pile of wood 150 feet long, 
8^ feet high, and 5 feet wide ? 

16. How many cubic feet in a wall 40 feet 6 inches 
long, 5 feet 10 inches high, and 2 feet thick? 

17. How many solid feet in a vat 10 feet 8 inches 
long, 7 feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches long, 4 inches wide, 
and 2 inches thick, are there in a wall 20 feet long, 10 
feet high, and 1-J- feet thick ? 

19. How much ,will the flooring of a room which is 20 
feet long, and 18 feet wide oome to, at 6}- cents per 
square foot ? 

20. How much will the plastering of a room 16 feel 
square come tt>, at 12'J- cents per square yard? 
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SECTION XIV- 
INVOLUTION. 

MENTAL EXERCISES. 

Aet. 337. Ex. 1. What is the product of 5 multi* 
plied by 5? ^tw. 5X5=25. 

2. What is the product of 3 multiplied into 3 twice ? 

Ajis. 3X3X3=27. 

3. What is the product of 2 into itself three times % 

Ans. 2X2X2X2=10. 

338* When any number or quantity is multiplied 
into iisdf^ the product is called a power. Thus, in the ex- 
amples above, the products 25, 27, and 16 are powers. 

The original number, that is, the number which being 
multiplied into itself, produces a power, is called the root 
of all the powers of that number j because they are de* 
rived from it. , ' • 

339* Powers are divided into diffeferU orders; as the 
first^ second^ third^frwrtk, fifth poioer, &c They take their 
name from the number of times the given number is used 
as a yitc^, in producing the ^t?«» ^0M«r. 

Note, — 1. The Jlr^t power of a number is said to be the nan^ 
itself. Strictly speakings it is not a power j bat a root, (Art. 338.) 

3 yards. 

S. The second power of a number is also 
called the, square i (Art. 153. Obs. 1;) for, 
if the side of a square is 3 yards, then thepg 
product of 3X3=9 yards, will be the area of ^ 
the given square. (Art. 1 63.) But 3X3=9 n 
is also the second power of 3j hence, it is 
called the square^ 
3X3=9 yawie. 

QnE9T.— 338. What is -a power? 339. How are powers divided? 
From what do they take their name ? Note. What is said to be the 
ifjnst power! WImX is the «ec<nid v^^f^^^ ^s^'^d ^ The third? Tht 
fourth ? 



■ii miimr iJi , 
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3. The third power of a nomber 

is also called the cube; (Art. 154. « 
Obs. 2;) for, if the side of a cube is 
2 feet, then the product of 2X2X2= -g 
8 feet, will be the solidity of the given ^ 
cube. (Art. 164.) But 2X2X2=8, ^^ 
is also the third power of 2; hence it 
is called the cube. 

4. The fourth power of a number 
is called the biquadrate. 



2 feet. 




2X2X2=8 feet. 



4. What is the square of 4? Ans. 16. 

5. What is the cube of 3 ? The fourth power of 3 ? 

6. The fourth power of 2 ? The fifth power of 2 ? 

7. What is the square of 5 ? Of 6 '? Of 7 ? Of 9 ? 
Of 8? Of 10? Of 11? Of 12? 

8. What is the cube of 3 ? Of 4 ? Of 5 ? Of 6? 

3 40» Powers are frequently denoted by a small figure 
placed above the given number at the right hand. 

This figure is called the index or exponent. It shows 
how many times the given number is employed as a fac- 
tor to produce the required power. Thus, 

The index of the first power is 1, but this is omitted ; 
for, (2)^=2. 

The index of the second power is 2 ; 

The index of the thirct power is 3 ; 

The index of the fourth power is 4 : 

The index of ih^fifih power is 5 ; &c. That is, 
2^=2, the first power* of 2 ; 
2^=2x2, the square, or 2d power of 2 ; 
2^=2x2x2, the cube, or 3d power of 2 ; 
2*— *2x2x2x2, the biquadrate, or 4th power of 2 ; 
2« =2x2x2x2x2, the fifth power of 2 ; 
2 « =2x2x2x2x2x2, the 6th power of 2 ; &c. 



Quest. — 340. How are powers denoted \ What is this figure called I 
What does it show 1 What is the index of th* tol vs^'s^'^ ^^ '^^"^ 
^cind? The third? Fourth t FiSlYil ^\xx\w\ 
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EXERCISES FOR THE SLATE. 

9. Express the third power of 6; the 4th power of 12. 

10. Express the smiare of 16 ; the cube of 20 ; the fourth 
power of 25 ; the nfth power of 72 ; the sixth power of 
100 ; the tenth power of 500. 

341* The"^ process of finding a power of a given 
number by multiplying it into itself, is called Involution. 

342* Hence, to involve a number to any required 
power. 

Multiply the given number into itself^ tiU it is taken as a 
factor, an many times as there are units in the index of the 
power to which the number is to be raised. (Art. 839i) 

Obs. 1. The number of multiplications in raising Ji number to any 
given power, is one less than the index of the required power. 
Thus, the square of 3 is written 3», and 3X3=9; the 3 is taken 
twice as a factor, but there is but one multiplication. 

2. A Fraction it raised to a power by multiplying it into itself. 
Thus, the square of -J is ^xl«=-|^. 

Mixed numberi should' be reduced to improper fractions, or the 
common fraction may l)e reduced to a decimal. 

3. All powers of 1 are the same, viz: 1; forXlXlXl, d^.=l. 

1 1 . What is the square of 24 ? 
Con^man Operation. Analytic Operation. 

24 24=2 tens or 20+4 units. 

24 24=2 tens or 20-|-4 units. 

96 • 80+16" 

48 400+80 



676 Ans. And 400+160+16=576. 

It will be seen from this operation that the square of 
20+4, contains the square of the first part, viz : 20x20 
=400, added to twice the product of the two parts, viz: 
20x4+20x4=160, added to the square of the last part^ 
viz: 4x4=16. Hence, 

duEST . — 341. What is involution ? 342. How is a number involved 
to any required power.? Obs. How many multiplications are there in 
raising a number to a given'^power t How is a fraction involved ? A 
mixed number ? What are all powers of 1 ? 
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34:3* a. The square of any number which consists <f 
two figures^ is equal to the square of the iensy added to iivtce 
the product of the tens into the units, added to the square cf 
the units. 

Ob8. 1 . The product of any two factors cannot have more figures 
than both factors, nor but one less than both. For example, ts^e 9^ 
the greatcBt number which can be expressed by one figure. (Art. 7.) 
And (9)2, or 9X9=81, has two figures, the same number which 
both factors have« 99 is the greatest number which can be expressed 
by two figures', (Art. 7;) and r99)2, or 99X99=9801, has four . 
figures, the same as both factors nave. 

Again, 1 is the smallest number expressed by one figure, and (1)*, 
or 1X1=1) has but one figure less than both factors. 10 is the - 
smallest number which can be expressed by two figures ; and (10)', 
or 10X10=100, has one figure less than both factors. Hence, 

2. Any squart number cannot haxt more Jigurea than doubU the 
number of the root or first power y nor hut one less. 

3. A cube cannot have more figures than triple tht number of the 
root or first power, nor 6ui two less. 

12. What is the square 'of 45? 50? 75 7 100? 540? 

13. What is the cube of 5? Of 8? 10? liT? 60? 

1 4. What is the fourth power of 3 ? Of 4 ? 16 ? 20 ? 

15. What is the fifth power of 2 ? Of 3 ? 4 ? 5 ? 6 ? 

16. What is the square of i? Of i? i? -f ? i? f? 

17. What is the cube of -f ? Of f ? Of -f ? Of U'^ 

1 8. What is the square of 2+ ? Of 3^- ? 5f ? 1 Of ? 

19. What is the square of 1.5 ? Of 3.26 ? Of 10.25 1 

EVOLUTION. 

^43* If we resolve 25 into two equal factors, viz: 
5 and 5, each of these equal factors is called a root of 25. 
So if we resolve 27 into three equal factors, viz : 3, 3, and 
3, each factor is called a root of 27 ; if we resolve 16 into 
four equal factors, viz : 2, 2, 2, and 2, each factor is called 
a root of 16. And, universally, when a number is resolv- 
ed into any number of equal factors, each of those factors 
is said to be a root of that number. Hence, 

Quest. — 342. a. What is the square of any ntunber consisting of two 
figures equal to \ Obs* How many figures are there in the product of 
any two factors ? How many figures will the square of a number con- 
tain ! The cube 1 343. When a number is resolved into any num- 
ber of equal factors, what is each of those Actors called ! 
27 
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344* A root of a nunlber is a factor^ which, being 
ffitUtiplied into itself a certain number of times, will pro- 
duce that number. (Art. 338.) 

Obs. When a number is resolved into tvH) equal factors, each of 
these factors is called the second or square root; when resolved into 
three equal factors, each of these factors is called the third or cttbe 
root; when resolved into four equal factors, each factor is called the 
fourth, rwA.; &c. Hence, 

TJie name of the root expresses (he number qf equal fbetors into 
. whidi the given number is to be resolved. 

For example, the second or square root, shows that the number is 
to be resolved into two equal factors ; the third or cube root, into three 
equal factors ; the fourth root, into /our eqtml factors, &c. Thus, 

The square root of 16 is 4; for 4X4=16. 

The cube root of 27 is 3 ; for 3X3X3=27. 

The fourth root of 16 is 2; for 2x2X2X2=:16, &c. 

MENTAL EXEECISES. 

"Ex. 1. JResolve 25 into two equal factors. 
Solviion. — 25=^X5. Ans. 5, and 5. 

2. Resolve 8 into three equal factors. 
fifoZtrfWTi.— 8=2x2x2. Ans. 2, 2, and 2. 

345* The process of resolving numbers into equal 
factors is called Evolution, or the Extraction of Roots, 

O^a. 1. Evolution is the opposite of invdution. (Art 341.) One is 
finding a power of a number by multiplying it into itself; the other 
is findmg a root by resolving a number into equal factors. Powers 
and roots are therefore corrdative terms. If one number is a power 
of another, the latter is a root of the former. Thus, 27 is the cube 
af3; and 3 is the cube root of 27. 

2. The learner will be careful to remember, that 

In aubtractionj a number is resolved into tvo parts; 

In divisionj a number is resolved into two factors ; 

In epoltUionj a number is resolved into equal factors. 

3. What is the square root of 16? Ans. 4. 

^ 4. What is the square root of 36 ? Of 49 ? 

Quest.— 344. What then is a root ? Ohs. What does the name of 
Ae root express ? What does the square root show 1 The cube root ? 
The fourth root? 345. What is evolution 1 Obs. Of what is it the 
opposite ? Into what axe uumbeia t^^qIn^ in subtraction I In divi 
«ion? Xq evolution^. 



\ 
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6. What is the square root of 64 ? Of 81 ? Of 100 ? 
Of 121? Of 144? 

6. What is the cube or third root of 8 ? 

Solution. — If we resolve 8 into three equal factors, each ' 
of these factors is 2 : for 2x2x2«=8. The cube root of 8 
therefore, is 2. 

7. What is the cube root of 27 ? 

8. What is the cube root of 64 ? 

9. What is the cube root of 125 ? 

10. What is the fourth root of 16? 

1 1. What is the square root of -^1 

Solution. — The square root of the numerator 9, is 3 j 
and the square root of the denominator 16, is 4. There- 
fore f is the square root of iV j ^or iXi^iV* 

12. What is the square root of -J-? Ans. -J-. 

13. What is the square r%ot of -Jf ? Of -fi? 

14. What is the square root of ^? Of fJv? 

15. What is the cube root of i ? Am. -J-. 

16. What is the cube root of tjV? Of ff ? 

346* Roots are expressed in ^tooways; one by the 
radical sign ( V) placed before a number ; the other by a 
fractional index placed above the number on the right 

hand. Thus, v4, or 4 denotes the square or 2d root of 4 ; 

8 X 4 1 

V27, or 27 * denotes the cuhe or 3d root of 27 ; Vl6,or 16^ 
denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the roat^ or 
the number of equal factors into which the given number is to be re- 
solved. The figure for the aquare root is usually omitted, and simply 
the radical sign y is placed before the |^ven number. Thus the 
square root of 25 is written V ^• 

2. When a root is expressed by Afractumal index, the denormnaior 
like the figure over the radical sign, denotes the root of the given num« 

bcr. Thus, (25)' denotes the square root of 25; (37)* denotes the 
cube root of 27. 

Quest. — 346. In how many ways are roots expressed ? Wliat are 
they? Obg. What does the figure over t\\eT^jaicBX««8CL^'?it^^^ '^Nsbx 
the denominator of the fractional uid«x\ 
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EXERCISES FOR THE SLATE. 

17. Express the cube root of 45 both way«. 

18. Express the cube root of 64 both ways. Of 125. 

19. Express the fourth root of 181 both ways. Of 576. 

20. Express the 5th root of 32 ; the 6th root of 64. 

21. Express the 7th root of 84; the 8th root of 91 ; 
the 9th root of 105 ; the 10th root of 256. 

22. Express the cube root of 576 ; the fourth root of 
675 ; die fifth root of 1000 ; the twelfth root of 840. 

347* A number which can be resolved into eqtud 
factors, or whose root can be exactly extracted, is called a 
perfect powefy and its root is called a ratumal number. 
Thus, 16, 25, 27, &>c., are perfect powers, and their roots 
4, 5, 3; axe rational numbers. 

348* A^pumber which fannol be resolved into equal 
factors, or whose root cannot be exactly extracted, is called 
an imperfect power ; and its root is called a Surd^ or irror 
tional number. Thus, 15, 17, 45, &c., are imperfect pow- 
ers, and their roots 3.8+ ; 4.1-1- ; 6.7+, &c., are surds, for 
their roots cannot be exactly extracted. 

Obs. a number may be a perfect power of one degree and an im- 
, perfect power of another degree. Thus, 16 is a perfect power of the 
second degree, but an imperfect power of the third degree ; that is, 
it is a perfect square but not a perfect cube. Indeed numbers are sel' 
dom perfect powers of more than one decree. 16 is a perfect power 
of the 2d and 4th degrees : 64 is a perfect power of tne 2d, 3d and 
6th degrees. 

349« Every root^ as well as every power of 1, is 1 

(Art. 342. Obs. 3.) Thus, (1)% (1)% (l)% and vl, Vl 

Vl, &c., are all equal. 



Quest. — 347. What is a perfect power ? What is a rational num* 
ber ? 348. What is an imperfect power ? What is a surd ? Oba. Are 
numbers ever perfect powers of one degree and imperfect powers of 

anothtT degree 1 Are they oiten. \t&T{<&^t lowers of more than one de« 

gree I 349. What are aU toota aivil vw««** ol \^ 



\ 



Arts. 347-350.] 



EVoLFriON. 



317 



EXTRACTION OF THE SQUARE ROOT. 
350* To extract the square root^ is to resolve a given 
number into, two equal factors; or, to find a number which 
being multiplied into itself wUl produ^ the given number. 
(Art. 344. Obs.) 

Ex. 1. What is the side of a square room which con 
tains 16 square yards ? 

Solution. — Let the room be re- 
presented by the adjoining figure. 
It is divided into 16 equal squares, 
which we will call square yards. 

Since the room is square, the 
question is simply this : What is 
the square root of 16 ? Now if 
we resolve 16 into two equal fac- 
tors, each of those factors will be 
the square root of 16. Bat 16=4 4x4= 16 yards. 

X4. The square root of 16, therefore, is 4. 

2. What is the length of one side of a square room 
which contains 576 square feet ? 







4 yards. 
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Operation. 
576(24 
4^ 

44)176 
176 



Since we may not see what the 
root of 576 is at once, as in the last 
example, we will separate it into periods 
of two figures each, by putting a point 
over the 5, and also over the 6 ; that is, 
over the units' figure and over the^ hun- 
dreds. This shows us that the root is to have two fig- 
ures ; (Art. 342. a. Obs. 2 ;) and thus enables us to find the 
root of part of the number at a time. Now the greatest 
square of 5, the left hand period, is 4, the root of which 
is 2. We place the 2 on the right hand of the number 
for the first part of the root ; then subtract its square 
from 5, the period under consideration, and to the right of 
the remainder bring down 76, the next period, for a divi- 
dend. To find the next figure in the root, We double the 2, 
the part of the root already found, and placing it on the left 
of the dividend for a partial divisor, we find how many times 

QvzsT. — 350, What la it to extTacX tYka f.t^yMW^x^oX^I^'wssssi^xX 

^7* 



318 



SQ^'ARE HOOT. 



[Sect. XIV 



it is contained in the dividend, omitting the right hand fig< 
ure. Now 4 is contained in 17, 4 times. -Placing the 4 
on the right of the root, also on the right of the partial 
divisor, we multiply 44, the divisor thus completed, by 4. 
the last figure in the root, and subtracting the product 176 
from the dividend, find there is no remainder. The an* 
swer therfore is 24. 

NoU. — Since the root is to confadn two figures, the S stands in tens* 
place; hence the first part of the root found is properly 20; which be- 
ing doubled, gives 40 for the divisor. For convenience we omit the 
cipher on the ri^ht; and to compensate for this, VKe omit the right hand 
figure of the dividend. This is the same as dividing both the divisor 
and dividend by 10, .and therefore does not alter the quotient. (Art. 88.) 

Proof. — 24=2 tens, or 20+4 units. 
24=2 « 20+4 « 



96 
48 



80+16 
400 + 80 



(24)««=576 = 400+160+16. (Art. 342, a.) 

ILLUST»ATI0N BY GEOMETRICAL FIGURE. 

Let the large square 
ABCD, represent the A 20ft. H 

room in the last^ exam- 
ple ; then the square DE 
FG will be the greatest 
square of the left hand 
period, the root of which 
is 20 ft, and 20x20= 
400, the number of feet 
in its area. (Art. 163.) 
But this square 400 ft. 
taken from 576 ft. leaves 

a remainder of 176 ft. 6 20ft. G~ 

Now it is plain, if this 

remaining space is all added to one side of this square, its 
sides will become unequal ; consequently it will cease 
to be a square. (Art. 153. Obs. 1.) But if it is equally 
enlarged on two sides it will obviously continue to be a 

QuKBT. — Note, What place does the first figure of the root occupy in 
the example above \ Why i& vV^b i\g,\it.ha.wifi>g;aEQ of the dividend omit 
tedl 
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iquare. For this reason the root is doubled for a divi- 
sor in the operation. The parallelograms AEFH and 
GFIC will therefore represent the additions made to the 
two sides, each of which is 4 ft. wide ; consequently the 
area of each is 20x4=80 ft, and the area of both is 
40x4=. 160 ft 

But having made these additions to two sides of the 
square, there is a vacancy at the comer. The square 
BIFH represents this vacancy, the side of which is 4 ft., 
or the same as the width of the additions ; and its area is 
4x4=16 ft For convenience of finding the area of this 
vacancy, it is customary in the operation to place the 
last figure of the root on the right of the divisor, and 
thus it is multiplied into itself The figure is now a per- 
fect square, the length of whose side, is 20+4=«24 ft 

351* From these principles and illustrations we de 
rive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into 'periods of two figures 
each^ by placing a point over the units^ figure^ another over 
ike hundreds^ and so on over each alternate figure. 

iL Find the greatest sqwire number in the first or left 
hand period, and place its root 07i the right of the number 
for the first figure in the root. Subtract the square of this 
figurcr of the root from the period under consideration; 
and to the right of the remainder bring down the next peri- 
od for a dividend. 

III. Double the root just found and place it on the kfi 
of the dividend for a partial divisor; find how mmiy times 
tt is contained in the dividend, omitting its right hand 
figure; place the quotient on the right of the root, also 
on the right of the partial divisor ; multiply the divisor 
thus completed by the last figure of the root ; subtract the 
product from the dividend, and to ike remainder bring 
down the next period for a new dividend as before, 

IV. Double the root already found for a neij? partial di- 

Quest.— 351. What is the first step in extracting the square root! 
The sceond 1 Third ? Fourth J 



\ 
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Ttsar, divide, ^c. as beforej and thus coniimie ihe operation 
till the root of aUthe periods is eoUracted. 

Proof. — Mtdiiply ihe root into itself; and if ike prodiid 
-5 eqiuU to the given number, the work is right. (Art. 344 ) 

Obs. The product of the divisor completed into the fig^ure last placed 
in the root, cannot excu^ the dividend. Hence, in finding the fi^ufc 
to be placed in the root, some allowance most be made for carrying, 
when the product of this figure into itself cjrce«is 9. 

3 O 1 • a. Demonstration. — The reason for the several steps in 
the rule may easily be inferred from the preceding illustrations. The 
following is a summary of them : 

1. Separating the given number into periods of itoo fguxes each 
shows how many figures the root is to contain, and thus enables us 
to find pari of the root at a time. (Art 342, a. Obs. 2.) 

2. The sqitare of the first figure of the root, is the number of feet, 
yards, &e. disposed of by the first figure of the root ; it is subtracted 
from the period to find how many feet, yards, &c., remain to he 
added. 

3. The root th\)s found is doubled for a partial divisor, because the 
addition must be made On tiDO sides of the square already found, or it 
will cease to be a square. 

4. In dividing, tne right hand fgure of the dividend is omiited, 
because the cipher on the right of the divisor is omitted ; otherwise 
the quotient would be lO times too large for the next figure in the root 

5. The last figure of the root is placed on the right of the divisor 
for convenience of multiplying. The divisor is then multipUed by 
the last figure of the root to find the area of the several additions thus 
made. 

3. What is the square root of 625 ? 

4. What is the square root of 900 ? 

5. What i^s the square root of 1225 ? 

6. What IS the square root of 1 764 7 

7. What is the square root of 2916 "? 

8. What is the square root of 4761 ? 

9. What is the square root of 8649? 
10. What is the square root of 12321 ? 

Quest. — How is the square root proved ? Dem, Why do we separate 
the given number into periods of two figures each ? Why subtract the 
square of the first figure in the root from the first period ? Why douUe 
the root thus found for a divisor 1 Why omit the right hand figure ol 
the dividend I Why place l\\e Wt ^^^xn^ o^ \\\ft TQot on the right of tti« 
iiviaor ? Why multiply l\\e di\\sQ.t >a^ v\ia \sis\. ^^\fe Ssx'Ccft. ^<>rJw\ 
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1 1. What is the square root of 53824 7 

12. What is the square root of 531441 ? 

352* If there are decimals in the given sum, they 
must be separated into periods like whole numbers, by 
placing a point over units, then over hundredths^ and so 
on, over every alternate figure towards the right. 

If there is a remainder after all the periods are brought 
down, the operation may be continued by annexing pe- 
riods of ciphers. 

Obs. ] . There wiU always be as many decimal figures in the root, 
as there are periods of decimals in the given n amber. 

3. The square root of a common fraction is found by extracting 
the root of the numerator and denominator. 

3. A mixed number should be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction is 
not Bi perfect squarey the fraction may be reduced 'to a decimal, and the 
approximate root be found as above. 



13. What 

14. What 

15. What 

16. What 

17. What 
18.. What 

19. What 

20. What 

21. What 

22. What 

23. What 

24. What 

25. What 

26. What 

27. What 



s the square root of 6.25 ? 
s the square root of 1.96 ? 
s the square root of 29.16? 
s the square root of 234.09? 
s the square root of .1225? 
s the square root of .776161 ? 
s the square root of 2 ? 
is the square root of 1 7 ? 
Is the square root of 175 ? 
s the square root of 1 16964 ? 
s the square root of 10316944 ? 
s the square root of -f-f ? 
is the square root of \^ 1 
Is the square root of 6-J- ? 
s the square root of 52t^- ? 



Am. 2.5. 



Quest.— 352. When there are decimals in the given number, how are 
they pointed off? When there is a remainder, how proceed ? Obs, 
How do you determine how many decimal figures there should be in 
the root ? How is the square root of ^ commou iTwi^a^^>M^. ^\ ^ 
mixed number \ 
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APPLICATIONS OP THE "SQlf ARE ROOT. 
353* The principles of the square root may be ap- 
plied to the solution of questions in which two sides of 
a right-angled triangle are given, and it is required to find 
the other side. 

3 5 4* A triangle is a figure 
which has three sides and three 
angles^ as in the adjoining dia- 
gram. 

When one of the sides of a 
triangle is perpendicular to an- 
other side, the , angle between 
them is called a right-ajigle, 
(Legendre, B. I. Def. 12.) 

355* A right-angled triangle is a triangle which has 
a right-angle. (Leg. B. I. Dcf I7.J 

The side opposite the right-angle is called the kypoth- 
enuse, and the other two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, and the side AC 
is the hypotheriuse. 

356* It is an established principle in geometry, that 
the square described on the hypothenuse of a right-angled 
triangle, is equal to the sum of the squares described on the 
other two sides. (Leg. IV. 1 1 ., Euc. I. 47.) Thus, if the base 
of the triangle ABC, is 4 feet, and the perpendicular 3 
feet ; then the square of 4 added to the square of 3 is equal 
to the square of the hypothenuse BC ; that is, (4)^+(b)*, 
or 16+9=25, the square of the hypothenuse^ therefore 
the square root of 25, which is 5. must be the hypothenuse 
itself Hence, when any two sides of a right-angled 
triangle are given, the third side may be easily found. 

iiuEST. — 354, What is a triangle ? What is a right-angle ? 355. 
What is a right-angled triangle ? Draw a right-angled triangle upon 
the black-board. What is the side opposite the right-angle called ? 
What are the other two sides called ? 356. What is the square de.*?- 
crihed on the hypothenuse ec\ua\ lo I Dct^w «t tl^ht-angled triangle, and 
describe a square on each ot its fe\(le*. 
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357* When the base and perpendicular are given, to 
find the hypothenibse. 

Add the sqtiare of the bwse to the square of the perpendicula/rj 
and the square root of the sum vnU be the hypothenuse. 

Thus, in the right-angled triangle ABC, if the base h 
4 and the perpendicular is 3, then (4)*+(3)*=25, and 
>/25=5, the hypothenuse, 

358* When the hypothenuse and base are given, to 
find \he 'perpendicular, * 

From the square of the hypothenuse svhtrad thesqv^j/re of the 
base, and the square root of ike remainder tdU be the perpen- 
dicular. 

Thus, if the hypothenuse is 6, and the base 4, then (5)* 
— (4)*=*9, and v9=3, the perpendicular. 

359* When the hypothenuse and the perpendicular 
are given, to find the base. 

From the square of the hypothenuse suMrad the square of 
the perpendicular^ and the square root of the remainder toill be 
the base. 

Thus, if the hypothenuse is 5, and the perpendicular 
3, then (5)«— (3)^=16, and Vl6=4, the base. 

28. What is the length of a ladder which will just 
reach to the top of a house 32 feet high, when its foot is 
placed 24 feet from the house ? 

Operation. 
Perpendicular (32)«=32x32=1024 
Base (24)^=24x24= 576 

The square root of their sum 1600=40. Ans. 

29. The side of a certain school-rodm having square 
corners, is 8 yards, and its width 6 yards : what is the 
distance between two of its opposite corners ? 



Qdest. — 357. When the base and perpendicular are given, how is 
the hypothenuse found? 358. When the hypo'henuse " and base are 
given, how is the perpendicular found T 359. When the hypothenuse 
and perpendicular are'givep, how ia theVnttsalaoxAX 
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30. Two men start from the same place, one goes ex- 
actly south 40 miles a day, the other goes exactly west 30 
miles a day : how far apart will they be at the close of the 
first day ? 

31. How far apart will the same travelers be at the 
end of 4 days ? 

32. A line 75 feet long fastened to the top of a flag staff 
reaches the ground 45 feet from its base : what is the 
height of the flag stafl*? 

33. Suppose a house is 40 feet wide, atid the length of 
the rafters is 32 feet : what is the distance from the beam 
to the ridge pole ? 

34. The side of a square field is 30 rods : how far is it 
between its opposite corners ? 

35. If a square field contains 10 acres, what is the 
length of its side, and how far apart are its opposite corners ? 

EXTRACTION OF THE CUBE ROOT. 
360* To extract the cube root, is to resolve a given, num- 
ber into three eq'ual factors ; or,tofaid a number which being 
muliiplied into itsdf iwice^ will produce the given number. 
(Art. 345.) 

1. What is the side of a cubical block containing 27 
solid feet ? 

Solviioji. — Let the given block 
be represented by the adjoining 
cubical figure, each side of which is 
divided into 9 equal squares, which 
we will call square hat. Now, 
since the length of a side is 3 feet, 
if we multiply 3 into 3 into 3, the 
product, 27 will be the solid con- 
tents of the cube. (Art. 164.) 3x3x3=27. 
Hence, if we reverse the process, i. e. if we resolve 27 
into three equal factors, one of these factors will be the 
side of the cube. (Art. 344. Obs.) Ans. 3 ft. 

2. A man wishes to form a cubical mound containing 
15625 solid feet of earth : what is the length of its side? 




Qu EST . — 360 . 'WYiStX. Va Vx Vo ^TXrajcx ^^ cQ^ifc\Ki^A.\ 
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Operation. 1. We first separate the given nura- 

• • . ^ ber into periods of three figures each, 

Iod<4d(2o jjy placing ^ point over the units' figure, 

then over thousands. This shows us 

?Snn*^7fi^ that the root must have two figures, 

'^"^^ (Art. 342. a. Obs. 3,) and thus enables 

us to find part of it at a time. 

2. Beginning with the left hand pe- 
^^^^ riod, we find the greatest cube of 15 is 
8, the root of which is 2. Placing the 2 on the right of 
the given number for the first figure in the root, we sub- 
tract its cube from the period, and to the remainder bring 
down the next period for a dividend. This shows that we 
have 7625 solid feet to be added to the cubical mound 
already found. 

3. We square the root already found, which in reality 
is 20, for since there is to be another figure annexed to 
it, the 2 is tens ; then multiplying its square 400 by 3, 
we write the product on the right of the dividend for a 
divisor ; and finding it is contained in the dividend 5 times, 
we place the 5 in the root. 

4. We next multiply 20, the root already found, by 
6, the last figure placed in the root ; then multiply this 
product by 3 and place it under the divisor. We also 
place the square of 5, the last figure placed in the root, 
under the divisor, and adding these three results together, 
multiply their sum 1525 by 5, and subtract the product 
from the dividend. The answer is 25. 

Proof. (25)^=25x25x25=15625. (Art. 360.) 
DEMONSTRATION BY CUBICAL BLOCKS. 

oOl* The simplest method of illustrating the process of ex- 
tracting the cube root to those unacquaintod with algebra and geom- 
etry, is by means of cu6icaZ 6/oc/cs.* 

1 . Dividing the number into periods of three figures , shows how 

* A set of these blocks contains 1st, a cu6«, the side of which is usually about ' 
1 S in. square ; 2(1, three side pieces about k in. thick, the upper and lower base 
of which is just the siae of a side of the cube ; 3d, three corner pieces, whose 
ends are 3 in. square^ and whose lenjo^h is the same as that of the side pieces : 
4th, a smaU cube, the side of which is equal to the end of the corner pieces^ It 
is desirable for erery teacher and pupil to \i«^^ «i ft^V.. Vl\ka\. <iQVi::^«KSKsa»c^ ^xRc 
cured at the shops, any one can easily tnakft \.\\ftta.in!t\!LV(&»^« 
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\ many figures the root will contain, and also enables as to find part of 
it at a time. Now, placing the large cube upon a table or stand, let 
it represent the greatest cube in the lefk hand period, which in the 
example above is 8, the root of which is 3. We subtract this cube 
from the left hand period, and to the remainder bring down the next 
period, in order to find how many feet remain to be added. In mak- 
ing this addition, it is plain the cube must be equally increased on 
three sides ; otherwise its sides will become unequal, and it will then 
cease to be a cube. (Art. 154. Obs. 2.) 

2. The object of squaring the root already found is- to find the area 
of one side of this cube ; (Art. 163 ;) we then multiply its square by 3, 
becajase the additions are to be made to three of its sides ; and, divid- 
ing the dividend by this product shows the thickness of thescv addi- 
tions. Now placing oneof the side pieces on the top, and the other two 
on two adjacent sides of the cube, tney will represent these additions. 

3. JBut we perceive there is a vacancy at thred corners, each of 
which is of the same length as the root already found, pr the side of 
the cube, viz : 20 ft., and the breadth and thickness of each is 5 ft., the 
thickness of the side additions. Placing the corner ^pieces in these 
vacancies, thtiy will represent the additions necessary to fill them. 
The object of multiplying the root already found by the figure last 
placed in it, is to obtain tne area of a side of one of these additions; 
we then multiply this area by 3, to find the area of a side of each of them. 

4. We find also another vacancy at one comer, whose length, 
breadth, and thickness are each 5 ft., the same as the thickness of the 
side additions. This vacancy therefore is cubiaal. It is represented 
by the small •ube, which bemg placed in it, will renderthe mound an 
exact cube again. The object of squaring 5, the figure last placed in 
the root, is to find the area of a side of this cubical vacancy. We iiofw 
have the area of one side of each of the side additions, the area of one 
side of each of the corner additions, and the area of one side ofthe cubical 
vacancy, the sum of which is 1525. We next multiply the sum of these 
areas by the figure last placed in the root, in order to nnd the cubical con- 
tents of the several additions. (Art. 164.) These areas are added together, 
and their sum multiplied by the last figure placed in the root, for the 
sake of finding the solidity of all the additions at once. The result 
would obviously be the same, if we multiplied them separately, and 

4hen subtracted the sum of their products from the dividend. 

362* From, the preceding illustrations we derive the 
following general 

Quest. — 362. What is the first step in extracting the cube root ? The 
second ? Third ? Fourth ? Fifth 1 How is the cube root proved ? 
Dem. Why separate the given number into periods of three figures each ? 
Why subtract, the greatest cube from the left hand period ? Why square 
the root already found ? Why multiply its square by 3 ? Why di- 
vide the dividend by this product? Why multiply the root already 
found by the last figure placed in it? Wliy multiply this product by 3? 
Why square the figure lasX pVaceA Ycv\\ve loovl W\v^^ multiply the sum 
of these areas, by the last fiiguTev\a.cft^'viv>!)Ci&xoQV\ 



L 



Aar. 362.] cube root. 327 



RULE FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given nurnber mto periods of three fig" 
ures each, placing a point over units, then over every third 
figure towards the left in the whole numbers, and over every 
third figure towards the right in decimals. 

II. Find the. greatest cube in the first period on the left 
hand ; then placing Us root on the right of the tiumber for 
the first figure of the root, subtract its cube from the pe- 
riod, and to the remaindp' bring down the next period for 
a divideiid. ' 

III. Square the rooi already found, giving it its trvs 
local va^ue ; multiply this square by 3, and place the pro- 
duct on the left oj the dividend for a divisor ; find h&w 
many times it is contained in the dividend, and place the re- 
sult in the root. 

IV. Multiply the root already found, regarding its 
local value by this last figure added to it, then mMUiply this 
prqdvKt by 3, and place the result on the right of the divi- 
dend under the divisor; under this resvU write also the 
square of the last figure placed in the root. 

V. Finally, add these results to the divisor; multiply 
the sum by the last figure placed in the root, and subtract the 
prodtLct J^rom the dividend. To the right of the remainder 
bring down the next period for a new dividend ; fiivd a new 
divisor, and proceed vnth the operation as above. 

Proof. — Multiply the root into itself tvdce, and if the last 
produ^ct is eqiud to the given number, the work is right 

Obs. 1. When there is a remainder, periods of ciphers msty be add- 
ed, as in square root. 

2. If the ri^bt hand period of decimals is deficient, this deficiency 
must be supphed by ciphers. The root must contain as many deci- 
mals as there are periods of decimals in the given number. 

3. The cube root of a common fraction is found by extracting the 
root of its numerator and denominator. 

A mixed number should be reduced to an improper fraction. 

3. What is the cube root of 1728 ? 

Quest.— 06«. When there is a remainder, how proceed ? When 
the rlRht hand period of decimals is de^cSstiX, 'w^m&X \fi»»iv.\»^^so»X 
JSow many deeiwah must the root cotiXamX 
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4. What is the cube root of 13824 1 

5. If a box in the form of a cube, contains 373248 
solid inches, what is the length of one side? 

6. What is the side of a cubical vat, which contains 
57 17j87 solid feet? 

7. What is the side of a cubical mound which contains 
1953125 solid yards? 

8. What is the cube root of 2? 

9. What is the cube root of 2357947691 ? 

10. What is the cube root of 12. 1 67 ? 

1 1. What is the ^be root of 91.125 ? 

12. What is the cube root of ff ? 

13. What is the cube root of +ff ? 



SECTION XV. 

EQUATION OF PAYMENTS. 

Art. 363* Equation of Payments is the process of 
finding the equalized or average time when two or more 
payments due at different times, may be made at once^ 
without loss to either party. 

Obs. The equalized or average time for the payment of several 
debts, due at different times, is often catled the mean time. 

364* From principles already explained, it is mani- 
fest, when the rafe is fixed, the interest depends both upon 
the principal and the time, (Art. 241.) Thus, if a given 
principal produces a certain interest in a given time, 

Double that principal will produce twice that interest ; 

Half thsii principal will produce half that interest ; &c. 

In double that time the same principal will produce 
tivice that interest ; 

In half that time the same principal will produce half 
that interest ; &c. 

QtrEST.— 363. What is Equation of Payments? Obs. What ia 
the average time for the pnYTftexix. oi ««\^ta\. ^Oo\s «<!rcnKs\xxtL«& cmlled ? 
364. When the rate is fixed, \vpoTi. v^Yiax ^oft% ^^ Voxr^««x ^y«)^^ 
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365* Hence, it is evident that any given principal 
will produce the same interest in any given time, as 

One half that prin. will produce in double that time ; 
One third that prin. will " " thrice that time ; 
Twice that principal will " " half that time ; 
Thrice that principal will " "a third of that time, &c. 

For example, at any given per cent., 

The int. of $S for 1 year, is the same as the int. of SI for 3 years; 
The int. of $3 for 1 year, " " " $\ for 3 years ; &€. 

The int. of S4 for 1 mo. " " " Si for 4 mos.; 

The int. of S5 for 1 mo. " " " SI for 5 mos; &c. 

366* The interest, therefare, of any given principal for 
1 year, or 1 month, dfc, is the same, as the interest of 1 dol- 
lar for as many years, or months, ^c. as there are doUm's 
in the given principal, 

1. Suppose you owe a man $15 and are to pay him $5 
in 8 months, and $10 in 2 months, at what time may 
both payments be made without loss to either party ? 

Ancblysis. — Since the interest of $5 for 1 month is the 
same as the interest of $1 for 5 months, (Art. 365,) the 
interest of $5 for 8 months must be equal to the interest 
of $1 for 8 times 5 months. And 5 mo. x8=40 mo. In 
like manner the interest of $10 for 1 month is equal 
to the interest of $1 for 10 months, and the Interest of 
$10 for 2 months is equal to the interest of $1 for 2 
times 10 months. And 10 mo. x2=20 months. Now 
40 months added to 20 months make 60 months ; that 
is, you are entitled to the use of $1 for 60 months. 
But $1 is T^5- of $15, consequently you are entitled to 
the use of $15, -f-g part of 60 months, and 60 months 
-1-15=4. Ans/A months. 

Proof 
The interest of $5 at 6 per ct. for 8 mo. is $5 x.04=$.20 ' 
The interest of $10 " " « 2 mo. is $10x01= .10 

Sum of both $.30 
The micvesi of $15 at 6 pei c\.. ^ox ^wia.K^V^YJ^'^^'^^S^ 
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367* Hence, we derive the following general 

RULE FOR EaUATION OF PAYMENTS. 

F^rst multiply each debt by the time before it becomes 
due ; then divide the sum cf the frodwis thus obtained by 
the sum of the debts, and the qtwtient tmU be the average 
time requtred. 

Obs. 1. If one of the debts is to he paid dawn., its product will be 
nothing; but in finding the sum of the debts, this payment must be 
added in with (he others. 

2. This rule is based upon the supposition ilaaX discount and interest 
paid in advance are equal. But this is not exactly true; (Art. 261. 
Obs. 1 ;) consequently, th^ rule, though in general use, is not strict- 
ly accurate. 

2. If I owe a man $20, payable in 4 months, $40 pay- 
able in 6 months, and $60 in 3 mopths, at what time 
may I justly pay the whple at once ? 

Operation. 

$20x4=$80, the same as $1 for 80 mo. (Art. 366.) 
$40x6=240, « « « $1 for 240 " 
$60X3=180, « « « $1 for 180 « 

$120debts.500 sum of products. 
120)500^4f months. Ans. 

3. A merchant bought three lots of goods amounting 
to $300 ; for the first he gave $100, payable in 5 months ; 
for the second $150, payable in 8 months ; for the third 
$50, payable in 2 months : what is the average time of 
all the payments ? - . 

4. A farmer has 3 notes ; one of $50, due in 2 months ; 
another of $100, due in 5 months ; and the third of $150, 
due in 8 months : what is the average time of the whole? 

5. A merchant buys goods amounting to $1200, and 
agrees to pay $400 down, $400 in 4 months, and $400 
in 8 months ; he finally concluded to giv^his note for the 
whole : at what time must the note be made payable ? 

6. A man borrows $600, and agrees to pay $100 in 2 
months, 200 in 5 months, and the balance in 8 months; 
when can he justly pay the whole at once ? 

Quest.— 367. What is \i» ixAa lot eci;vva.\aniv q>^ ^wysftCTvtEl 
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7. A man buys a house for $1600, and agrees to pay 
$400 down, and the rest in 3 equal annual instalments : 
what is the average credit for the whole ? 

8. I have $1200 owing to me, jt of which is now due ; 
i of it will be iue in 4 months, and the remainder in 8 
months :. what is the average time of the whole ? 

9. A grocer bought goods amounting to SI 500, for 
which he was to pay $250 down ; $300 in 4 mo. ; and 
$950 in 9 mo. : when may he pay the whole at once ? 

10. A young man bought a farm for $2000, and agrees 
to pay $500 down, and the balance in 5 equal annual 
instalments : what is the average time of the whole ? 

PARTNERSHIP. , 

368* Partnership is the associating of two or more 
in lividuals together for the transaction of business. (Ar^ 
399.) The persons thus associated are called partners; 
and the association is termed a company oi firm. The 
money employed is called the capital or stock ; and the 
profit or loss to be shared among the partners, the dividend. 

CASE I. 

Ex. 1. A and B formed a partnership ; A furnished 
$300 capital, and B $500 ; they gained $200: what was 
each partner's share of the gain ? 

Solution. — Since the whole stock is $300+$500=$800, 
A's part of it was ffj^i, and B's part was ilS==i. 
Now since A put in -f of the stock, he must have -J- of the 
gain ; and $200xi=$75. For the same reason B must 
have l of the gain ; and $200x-|==$125. 

Proof.— $75+ 125=$200, the whole gain. (Art. 284. 
Ax. 11.) Hence, 



Quest.— 368. What is partnership ? What are the persons thtw as* 
Boeiated called ? What is the association called ? What is the money 
employed called \ 'What the profvtoi Voaft'V 
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369* To find each partner's share of the gain or loss, 
when the stock of each is employed for the same time. 

Make each marHs stock the nwneraiar^ aiid the whole stock 
the djeaaxymnaioT of a common f radium ; mvUiyly the gain or 
loss by the fraction which expresses each man^s share of the 
stocky and the product toUl be his share of the gain or loss. 

Or, muUiply each man^s stock by the whole gain or loss ; 
divide the product by the whole stock, and the quotient wHl be 
his share vf the gam or loss. 

Proof. — Add the several shares of the gain or loss toge- 
ther, and if the sum is equal to the whole gain or loss, the 
work is right. (Art. 284. Ax. 11.) 

Obs. 1. This rule is applicable to questions in Bankraptcy, Geneial 
Average, and all other operations in which there is to be a diviaon 
of property in specified proportions. 

2. The nreceaing case is often called Svngk Fellowship. But shice 
a partnermip is always composed of tuDO or more individuals, it is 
somewhat difficult to see the propriety of calling it single. 

2. A, B, and C entered into partnership ; A put in fy 
of the capital, B A? and C ij ; they gain $4800 : what 
was each man's share of the gain ? 

3. A, B, and C form a partnership ; A furnishes $600, 
B $800, and C $1000 ; they gain $480 : what is each 
man's share of the gain ? 

4. A Bankrupt owes A $1200, B $2300, C $3400, and 
D $4500 ; his whole effects are worth $5600 : how much 
i^-ill each creditor receive ? 

5. A, B, C, and D make up a purse to buy lottery tick- 
ets; A puts in $30, B $40, C $60, and D $70; they 
draw a prize of $2000 : what is each man's share ? 

6. A, B, and C freight a vessel with a cargo worth 
$30000 ; of which A owned $8000, B $10000, and C 
$12000 ; in a gale the master throws i of the cargo 
overboard : what was each man's loss? 



Quest. — 369. How is each man's share of the gain or loss found, 
when the stock of each is employed for the same time 1 How is the 
operation proved ? Obs. To wVxa.iis \W xxile a|j>pUcuble ? What is it 
eometimea called ! 
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CASE II. 

7. A and B formed a partnership ; A put in $300, and 
B $200. At the end of 2 months A took out his stock, 
while B*8 was employed 6 months; they gained $150: 
what was each man's just share of the gain ? 

Note.^-li is obvious that the gain of each depends both upon the 
etqrital he fumished, and the time it was employed. (Art. 364.) 

Solution. — Since A's capita] $300, was employed 2 mo., 
his share of the gain is the same as if he had put in 
$600 for 1 mo. ; (Art. 365 ;) for $300x2=$600. Also, 
B's capital $200, being employed 6 mo., his share of the 
gain is the same as if he had put in $1200 for 1 mo.; for 
$200x6==$1200. The sum of $600 and $1200 is $1800. 
A's share of the gain must therefore he TWV=i- 

B'S ^ ^^ ^^ ^ ^' ^' ifloo — a 

Now $l50xi=$50, A's share. 

And $l50x-f*=$100,B's share. Hence, 

370* To find each partner's share of the gain or loss, 
when the stock of each is employed for different periods. 

MuUijply each 'partner's stock by the time it is employed ; 
make each man^s product the numerator , and the sum cf the 
products the denominaXor of a common fraction ; then midtiply 
the whole gain or loss by each man^s frojctwnaX share of the 
stocky and the product will be his share cfihe gain or loss, 

Obs. This case is often called Compmind or Double Fellowship. 

8. A\ B, and C enter into business together ; A puts in 
$500 for 4 months, B $400 for 6 months, and C $800 
for 3 months ; they gain $340 : what is each man's share 
of the gain 1 

9. A and B hire a pasture together for $60 ; A put in 
120 sheep for 6 months, and B put in 180 sheep for 4 
months : what should each pay ? 



Quest. — 370. When the stock of each partner is employed for dif- 
ferent periods, how is each man's share fouad \ OIm, 'VtVaxS&'^Qbak^Mi^ 
' 9 called? 
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10. The firm A, B, and O lost S246 ; A had put in 
•85 for 8 mo., B $250 for 6 mo., and C $500 for 4 mo. : 
what is each man's diare of the loss? 



EXCHANGE OP CtJRREXCIES. 

371* The term cwrrmcy signifies mtmey, or the orvw* 
kUing medium of trade. 

373v The inlrinsic value of the coins of different 
nations, depends upon their weight and the puriiy of the 
metal of which they are made. (Att 203. Obs. 1.) 

NcU. — 1« The present standard gold coins of Great BritaiA ale 2d 
parts of pate gold and 2 parts of copper, i e. 23 carats &Die. Tlie 
standard silver coins aie 37 parts of pure siWer and 3 parts of copper* 
A Pound Sterling or Sovcsreign weighs 123.274 grs., and a shimng, 
(silver,) 3 pwts. Ifrh gta.^ 

2. For tne present standard vbeight and purity of gold and oWef 
coins of the United States, see Art 203. Obs. 2. 

373* The relative value of foreign coins is determined 
by the laws of the country. By act of Coqgress, 1842, 

The value of a Pound Sterling, or Sovereign, . . . . is ^.84 

" " " Guinea, English, is 5.075 

« " « Franc, French, is .186 

« . " " Five-franc piece, (Act of 1843,) .... is .93 

u u tt Doubloon of Spain, Mexico, &c., of) . 15535 
standard weight and purity, ( 

Obs. 1. Thclegal value of a Pound Sterling has been changed sev- 
eral times. By the law of 1842, its value was fixed at S4.8I, and it 
now passes for this sum in all payments to or from the Treasury, and 
in reckoning duties on imported goods whose invoice is in Sterling 
money. 

2. In 1798, the value of a Pound Sterling was fired at ^.44f , 
which is now called its nominal vcdue. 



QuKST.^-^l. What is currency ? 372. On what does the intrinsic 
value of the coins of different countries depend ? 373. How is Uie rela- 
flVe value of foreign coins determined ? What is the value of a Pound 
QterUngt Of a guinea 1 Xiranc^ Tvt^-iraxu&v^i&^X k4<sabloont 
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374* The process of changing money expressed in 
the denominations of one country to its equivalent value 
in the denominations of another country, is called Ex- 
change of Currencies. 

Ex. 1. Change £20 sterling to Federal money. 

Suggestion. — Since £1 is worth $4.84, £20 are worth 
20 times as much ; and $4.84x20=$96.80. Ans. 

2. Change £5, 13s. 6d. to Federal money. 

Operation. - Reduce^ 13s. 6d. 

£5, 13s. 6d.=£5.675. (Art. 200.) to the decimal of a 

Value of £1=$ 4>84 pound, and multiply 

Ans. mAdf. (Art. 215.) the sum by $4.84. 

375. Hence to reduce Sterling to Federal money. * 

Set down the pounds as whole numbers, and redv^ce^ the 
given shillings, penct, and farthings to the decimal of a 
pound; then multiply the whole sum % $4.84, (the value 
of £\,) point off the product as in muUiplication ofdedmalsy 
and it wiU he the answer required, 

Ob8. 1. Guineas, Francs, DubSoona, and all foreign coins, may be 
reduced to Federal currency, by multiplying the given number by the 
value of one expressed in Federal money. 

2. The rule usually given for reducing Sterling to Federal money, 
is to reduce the shillings, pence, and farthings to the decimal of a 
pound, and placing it on the right of the given < pounds, divide the 
whole sum by i^. This rule is based on the law of 1798, which fixed 
the value of a pound at S4.44^, and that of a dollar at 4s. 6d. But 
^.44'9 is 9 per cent, of itself, or 40 cents, less-than S4.84, which is 
the present legal value of a pound ; consequently, the result or an- 
swer obtained by it, must be 9 per cent, too small. A dollar is now 
equal to 49.6d. very nearly, instead of 54d. as formerly. 

3. What is the value of £100 in Federal money? 

4. What is the value of £275, 15s. in Federal money? 

5. Change £450, 7s. 6d. to Federal money. 

6. Change $27,467 to Sterling money. 

Solution. — Since there is £1 in $4.84, in $27,467 there 

QuKST.-^374. What is meant by exchange of currencies ? 375. How 
IS Sterling money reduced to Federal'. Obs. How \s«?i "Wk^ SKic?^vsi9k. 
cohu be reduced to Federal money \ 
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are as many ponnds, as $4.84 is contained times in it ; 
and $27,467-1-4.84=5.675 ; that is, £5.675. Reducing 
the decimal .675 to shillings and pence, (Art 201,) we 
have £5, 13s. 6d. for the answer. Hence, 

376* To reduce Federal to Sterling money. 

Divide the given sum by $4.84, {the value of £\,) and 
foirU off the quotiad <is in division of decimals. Thefgures 
onthe Irft hand of the decimed point wiU he fmunds ; those 
on the right, decimals of a pouTui, which must be redutced to 
shillings, pence, and farthings. (Art. 201.) 

7. Change $486.42 to Sterling money. 

8. Change $1452 to Sterling money. 

376* a. In buying and selling Bills of Exchange on 

England, the premium or discount is frequently reckoned 
at a certain per cent, on the nominal value of a Pound 
Sterling, which is $4.44^- (Art. 373. Obs.) 

9. What is the worth of a bill of exchange of £100 on 
London, at 9 per cent, premium ? 

Solution. — £ 1 00x$4.44f =$444,441-, the nominal value. 
Then, $444.44f x.09=$40.00, the premium. 
And $444.44-|-$40=$484.44. Ans. 

10. What is the value of £1325, 10s., at 8^ per cent, 
premium. 

377* Previous to the adoption of Federal money in 
1786, accounts in the United States were kept in pounds, 
shillings, pence, and farthings. 

Ob8. At the time Federal money was adopted, the colonial eurretwy^ 
€ft bills of credit issued by the colonies, had more or less depredated 
in value : that is, a colonial pound was worth less than a pound Sterl- 
ing; a colonial shilling, than a shillinff Sterling, &c. This deprecia- 
tion being greater in some of the colonies than in others, gave rise to 
the dif event State currencies. Thus, 

In New England currency, Va., Ky., and Tenn, 6«. or £^=$1. 

In New York currency, North Carolina, and Ohio, Ss. or £-J-:$1. 

In Penn. cur., New Jer., Del., and Md., Ts. 6d. (72"s.) or j£-f'=Sl. 

In Greorgia cur., and South Carolina, 4s. 8d. (4^.) or £-^==$1. 

In Canada currency, and Nova Scotia, ds. or £^=$1. 



Quest. — 376. How is Federal taotvey reduced to Sterling ? 377. 
Previous to the adoption o{ TedeTiXioioxve^ ^m^wWwtvt^ ^^^o.'oac^V^^t 
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11. Reduce $45 to Ne.w England currency. 
SoltsHon. — Since there are 6s. in $1, in $45 there are 

45 times 6s. And 6s.x45=270s. Now 270s.-^20=£13, 
lQ9.,Ans. Hence, 

378* To reduce Federal money to either of the State 
currencies. 

Multiply the given sum by ths number of shillings whiekj 
in the required currency^ make $1, and the product wiU be 
the anstoer in shillings^ and decimals of a shilling. The 
shillings should be reduced to pounds^ amd the decimals to 
pence and farthings. (Art. 201.) 

12. Reduce $378 to New England currency. 

13. Reduce $465.45 to New York Currency. 

14. Reduce $640 to Pennsylvania currency. 

15. Reduce $1000 to Canada currency. 

16. Reduce £15, 17s. 6d., N. E. cur. to Federal money. 

Solution.— £\5, 7s. 6.=307.5s. (Art. 200.) Now since 
6s. make $1. 307.5s. will make as many dollars, as 6 is 
contained times in 307.5 And 307.5-s-6=$51.26. Ans. 
Hence, 

379* To reduce either of the State currencies to 
Federal money. 

Reduce the pounds to shillings, and the given pence and 
fa/rthings to the decimal of a shilling ; then divide the swm 
by the number of shillings which, in the given currency, make 
$1, and the quotient will be the answer in dollars and cents. 

17. Reduce £48, 15s., N. E. cur., to Federal Money. 

18. Reduce £73, 4s., N. E. cur., to Federal Money. 

19. Reduce £100, 18s., N. Y. cur., to Federal Money. 

20. Reduce £256, 5s., N. Y. cur., to Federal Money. 

21. Reduce £296, 12s., Penh, cur., to Federal Money. 

22. Reduce £430, 8s., Penn. cur., to Federal Money. 

23. Reduce £568, 10s., Ga. cur., to Federal Money. 

24. Reduce £ 1 000, 1 5s., Canada cur., to Federal Money. 
■ . 

QlTEST.— 378. How is Federal Money reduced to the State currencies ! 
379. How are the several State cUTtencSfta lediXMift^Vi'fi^ssw^llissfiB^N 



i 
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MISCELLANEOUS EXAMPLES. 

A.RT. 380. £x. L How much wiU 500 sheep cost, at^Si 
ajdece? 

3. How much can a man earn in 340 days, at 37J cts. per day 1 

3. What wUl 690 bushels of apples cost, at 18| cts. per bushel t 

4. What cost 476 cows, at $12| apiece '^ 

5. What cost 6851 gallons of oil, at 87^ cts. per gal. 1 

6. What cost 3251 acres of land, at $lOi per acre 1 

7. How much flour, at S4 J per bbl., can be bought for $535 1 

8. How many yards of cloth, at $5^ per yard, can be bought ^ 
$1330.? 

9. How many saddles, at $1U, can be bought for $5625 'J 
11. How many horses, at $751", can be bought for $3780 7 

13. A man bought -|- of a ship, and sold i* of it : how much had he 
left? 

14. A broker negotiated a bill of exchange of $10360, at 1} per 
cent. : what was hu commission 1 

15. What is the interest of $2345 for 1 year and 6 months at 6 
per cent. 1 

16. What is the int. of $1356.35 for 90 days, at 6 per ct. 1 

17. What is the int of $533.11 for 6 months, at 7 per ct. 1 

18. What is the amount of $925 for 1 year and 4 months, at 8 per 
cent. ? 

19. What is the amt. of $4635 for 30 days, at 7 per cent. % 

30. What is the amt. of $10360 for 60 days, at 5 per cent. 1 

31. What is the present wortii of $13d5, payable in 6 months, 
when money is worta7per cent. 3 

22. At 6 percent discount, what is the present worth of $1623.28, 
due in 1 year 1 

23. What is the bank discount on a note of $730, payable in 4 
months, at 6| per cent. 1 

34. What is the bank discount on a note of 1575, payable in 60 
days, at 7 per cent. 1 

36. What will 35 shares of Railroad stock cost, at lOj per cent, 
adyaince? 

37. What cost 63 shares of bank stock, at 3i per cent, discount? 
28. What premium must a man pay annually for insuring $8500 on 

his store and goods, at li per ceiit.? 

30. A man bought a farm for $5640, and afterwards sold it for 15 
per cent, more than it cost: how much did he make by bis bargain? 

31. A merchant bought a stock of goods for $4390, and retailed 
them at a profit of 32i per cent. : how much did he make? 

33. What is the ad valorem duty, at 33i per cent., on a quantity of 
cloths which cost $10436? ^ f 

33. What is the ad valorem duty, at 15 J per Cent , on a canro of 
tea inydced at $35856? *^ ' ^ , 
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34. At 37t per cent, what is the duty on4i quantity of idlks which 
coBt$23265r 

35. The sum of two numbers is 856, and their difference is 75 : 
what are the numbers'? 

36. The sum' of two numbers is 5643, and their difference is 125 : 
what are the numbers'? 

37. The difference of two numbers is 63, and the smaller nmuber is 
365: what is the greater number? 

38. The product of two numbers is 3750, and one of the numbers is 
75 : what is the other J 

3 8 1 • The solidity of all bodies whose sides are perpendicular to 
eadi other, is found by multiplying their leng^, breadth^ and thickness 
iogeffier. (Art. 164, Leg. 11. 7. Scholium.) 

Note. — ^When the contents of a solid body and two of its sides are 

S'ven, the other side is found by dividing the contents by the product of 
le two given sides. (Art. 294.) 

40. How many cubic feet are there in a stick of timber 60 fk. long, 
3i ft. wide, and 2 fl. thick 1 

41. How many solid feet in a wall 100 ft.long, 15^ ft. high, and di 
ft. thick? 

O o 2* Tfie area of a rectangle, or parallelogram is found by mul- 
tiplying Us length and breadtli together . (Art. 163. Obs., Leg. 4. 4. 
S<A.) •^ 

Note. — ^When the area and one side of a rectangle are given, the other 
side is found by dividing the area by the given side. (Art* 291 . Note.) 

42. How many acres are therein a field 120 rods long, and 90 rods 
wide*? 

43. How many acres in afield 800 rods longr, and 128 rods wide? 

44. If 48 yards of cloth cost S480, what will 125 yards cost '? 

45. If 96 horses eat 192 tons of hay in a winter, how many tons 
will 150 horses eat? 

47. If 6 men spend $48 in 7 weeks, how much will 24 men spend 
in 35 weeks ? 

48. If 15 horses consume 70 bushels of oats in 27 days, how many 
bushels will 45 horses consume in 54 days ? 

49. If 6 men can build a wall 30 ft. long, 6 fl. high, and 3 ft thick, 
in 15 days, when the days are 12 hours long, how many days will it 
take 30 men to build a wall 300 ft. long, 8 ft. high, and 6 ft. thick, 
working 8 hours a day ? 

50. A farmer wishes to form a square field, which shall contain 
1296 square rods; what is the length of its side? 

51. A man owns a farm which contains 160 acres, and is in the 
form of a square : what is the length of its side? 

52. A gentleman wishes to construct a cubical bin, which shall 
contain 19683 solid feet: what must be the length of its side ? 

53. If a stick of timber containing 400 cu. ft., is 60 fl. long, and 3i 
fl. thick, what is its width? Ans. 2.fl. 
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54. If a box oontafniiig 9288 ca. ki., is 18 in. wide^ and 12 in. 
deep, what is its length 1 

65. A man fenced off a rectangular field containingr 3750 sq. rods, 
the length of which was 75 rods : what was its breadth 3 

An3, 50 rods. 

56. One side of a rectangular field is a mile in length, and the field 
contains 160 acres : what is the length of the other side 1 

3 8 3« TTu area of a triangle tsjbund by TMdtiphfing its base by 
habits altitude or perpendicular height ; or ha^fits base by Us aUitude. 
(Leg. 6. 4.) 

' . 57. What is the area of a triangle whose base is 45 ft., and its alti- 
tude or perpendicular 20 ft. 1 Ans, 450 sq. ft. 

58. What is the area of a triangle whose base is 156 ft., and its alti- 
tude63fl;.1 

• 59. What is the area of a triangle whose hjpothenose is 50 yds, 
and its perpendicular 30 yds. 'J 

60. What is the area of a titengle whose hypothenuse is 100 rods, 
and its base 60 rods 7 

3 9 4* T%« diameter qf a ctrde being given, the circun^erenee is 
Jinmd by multiplying its diameter by 3.14159. (Leg. 11.5. Sch.) 

Note. — ^The circumference of a circle is a curve One, all the points 
of which are equally distant from a point within, called the centre. 
The diameter of a circle Is a straight line which passes thrnnorh the 
centre,' and is terminated on both sides by the circumference. The 
radius or semi-diameter is a straight line drawn from the centre to 
the circumference. 

61. What is the circumference of a circle whose diameter is 15 ft. ^ 

Ans. 47.12385 ft. 

62. What is the circumference of a circle whose diameter is 100 
rods? 

3 8 5 • T%e circumference qf a circle being gieen, the diameter is 
found by dividing its circumference by 3.14159. 

63. What is the diameter of a circle whose circumference is 94.2477 
feefJ iin*. 30 ft. 

64. What is the diameter of a circle whose circupiference is 628.318 
yards 7 

3 8o» The area of a circle is found by multiplying its circum- 
ference into iqfits diameter, or i its circumference into i its diameter. 
(Leg. 11. 5.) 

JVote.— The area of a circle may also be found by multiplying the 
square of its diameter by the decimal .7854. 

65. What is the area ot a caide ^\in^ ^xoaXet \% IQQ ft, ^ 
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6& What is the area of a circle whose diameter is 120 rodsl 

67. How many square yards in a circle whose circumference is 160 
yards'? 

3 8 T» TTu area of a circle being gwen^ the diameter ia found hy 
dwiding the area by .7854,^n(i extracting the square root of the qwh 
Had. 

68. Required the diameter of a circle containing 50.2656 sq. rods. 

69. Required the diameter of a circle containing 201.0624 sq. feet 

• o9cl*.ii mean proportional between two numbers isjbund by 
multiplying the given numbers together, and extracting the square rod 
of the product. (Art 320. Obs. 1.) 

70. What is the mean proportional between 9 and 167' 

71. What is the mean proportional between 49 and 144 Y 

72. What is the mean proportional between i and i 7 

73. What is the mean proportional between "t" and ^1 

^ 74. What is the side of a square, whose area is equal to that of a 
drcle which contains 225 sq. yds. 1 

lb. What is the side of a square, whose area is equal to that of a 
triangle containing 576 sq. ft. i 

76. What is the side of a square equal in area to a parallelogram 
containing 5476 sq. rods 1 

3 8 9* 7^ lateral surface of a regular pyramid, or of a eofiu, is 
found by multiplying the perimeter of its base into Italfiis slant-heighi. 
(Leg. 16. 7, 3. 8.) 

77. What is the lateral surface of a regular triangular pyramid 
whose slant-height is 10 feel, and whose sides are each 8 feetl 

Ans. 120 sq. ft. 

78. What is the lateral surface of a regular pyramid of four sides, 
each of which is 12 ft. and whose slant-height is 45 ft. '^ 

79. What is the convex surface of a cone, the perimeter of whose 
base is 500 yds. and whose slant-height is 120 yds. 1 

3 90» Tlu solidity qf a regular pyramid, or of a cone^ is found 
hy multiplying the area of its base into ^ of its height. (Leg. 18. 7.) 

80. Required the solidity of a square pyramid, the side of whose 
base is 25 ft., and whose height is 60 ft. Ans. 12500 cu. ft. 

81 . Required the solidity of a cone, the diameter of whose base is 
30 ft. and whose height is 90 ft. 

391* The convex surface qf a cylinder is found bymuUiplving 
the circumference qf its base into Us altitude or length. (Leg. I. 8.) 

82. What is the convex surface of a cylinder 16 inches in circum^ 
ference and 40 in. long? 

83. What is the convex surface oC bl e^VkiAct ^^^ Sv5SMi^»t.ti\^^S'fc«««fc 
base iaSOft. and whose height \& 65 %.% 
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3 9 S« ^if%« solidity of a cylinder is found by rMdtipbfing ffu area 
iff iis last iiKto its aUUnde. (Leg. 3.8.) 

84. Required the soUdity of a cylinder 6 feet io diameter, and 20 
ieethighl 

85. Required the solidity of a cylinder 30 feet in diameter, and 65 
feet long 1 

393* Tht area of a sphere or globe is found by multiplying its 
diameter into its circumference. (Leg. 9. 8.) 

86. Required the area of a globe 13 inches in diameter. 

Ans. 531 sq. in., nearly. 

87. Required the area of the earth, allowing its diameter to be 
8000 miles. 

394:* The soUdity of a sphere or gtohe is fourui by mvUiptying 
U» area intoi of its diameter. (Leg. 11. 8.) 

88. What is the solidity of a globe 12 inches in diameter 1 

89. What is the solidity of the earth reckoning its diameter at 8000 
miles 1 

O 9 5 • The solid contenis of similar bodies are to each other ^ as 
^ cubes of their similar sideSyOr diameters. (Leg. 11.8. Cor.) 

90. If a ball 4 inches in diameter weighs 32 lbs., what is the weight 
^f a baU whose diameter is 5 inches ? 

Solution.— P : 53 : ; 32 lbs. : to the weight. Ans. 62.5 lbs. 

91. If a ball 3 inches in diameter weighs 4 lbs., what is the diam- 
, eter of a ball which weighs 32 lbs. 1 

o 9 O • To find the contents of a cask ; first reduce it to a cylinder ; 
that is, find its mean diameter ; then multiply the sf/uare of its mean 
diameter into its length, and this product multiplied into .0034 iciU. be 
the wine gallons required-, or multiplied into .0028 wUl he the beer gals. 

Note. — A cask is reduced to. the j/ia/Jc of a cylinder ^ or to a mean 
dkurneter, by adding to the liead diameter .7 of the difference be- 
tween the head and bung diameters when the staves are veri/ much 
curved ; or by adding .5 when very little curved ; and by addLog .65 
when they are of a medium curve. * 

92. How many wine gallons does a cask contain whose length is 
35 inches, its bung diameter 30 in., and its head diameter 26 inches, 
it being but little curved 1 Ans. 93.296 gals. 

93. How many beer gallons in a cask 54 in. long, whose bung 
diameter is 42 in., and head diameter 36 in., its staves being m»«S 
curved 1 



EEOOMMENDATIONS OF 

THOMSON'S PRACTICAL ARITHMETIC. 



7lu attention of Teackers, Superiniendenta^ Trustees and School 
Committees, is respectfully invited to the foUowing Recommendations 
from tht Teachers and School Committee of New Havenj of Thomr 



PRACTICAL ARITHMETIC. 

From A. D. Stanley, A. M., Professor of Mathematics in Yale College. 

From such an examinatioa as I have been able to make of Thomson's 
** Practical Arithmetic," I cannot doubt that it will hold a hi^h rank as an el* 
ementary work in our Academies and Schools. It will commend itself to 
teachers for the oltamess 9JiA precision with which its rules and principles are 
stated, for the numher and variety of examples it furnishes as exercises for the 
irapil, and especially for the care which the author has taken to present ap- 
propriate suggestions and observations wherever they are needed, to clear up 
any difficulties that are likely to embarrass the learner. In recommending the , 
v/ork as a class-book for pupils, it is not unimportant 1o state, that the author 
has himself had much experience in the business of instruction, and has thus 
had occasion to know where there was room for improvement in the elemen- 
tary treatises in common use. Without such experience, no one can be quail* 
fieJ to prepare a class-book for schools. A. D. STANLEY. 

Yale College, I>ec. 4, 1845. 

We cordially concur in the views expressed by Prof. Stanley, respecting 
Thomson's Practical Arithmetic. 

AZARIAH ELDRIDGE, A. M., Tutor in Nat. Philosophy 
JOSEPH EMERSON, A. M., Tutor in Mathematics. 
SAMUEL BRACE, A. M., Tutor in Greek. 
JAMES HADLEY, Jr. A. M., Tutor in Latin. 
EDWARD C. HERRICK, A. M., Librarian. 
HAWLEY OLMSTEAD, A. M., Erincipal of Hopklns» 
Grammar School. [for Boys 

A. N. SKINNER, A. M., Princ. of Select Classical School 

From Stiles French, A. M., Teacher of Mathematics. 

I have examined Mr. Thomson's new Practical Arithmetic with careful at- 
tention, and have decided to adopt it for my classes of beginners. 

To the teachers of our common schools, this Arithmetic may be particularly 
recommended, as in all respects convenient and excellent for their use. 

New Haven, Dec. 5, 1845. STILES FRENCH. 

From the examination which I have been able to make of the Practical 
Arithmetic, by J. B. Thomson, A. M., I coincide fully in the recommendation 
of it by Mr. French, to whom the department of mathematical instruction in 
oar institute is more immediately intrusted. 

WM. H. RUSSELL, Principal of the Collegiate and 
Commercial Institute, New Haven. 

We ftUly iBoncur in the above recommendations. 

AMOS smTH»?tVTic\V^\«^l^\«i^^•^feR>o«>^^sst^%m^ 

RW.COliT, 



The poUishen have the satiafiictioii of aanoaaciiig thut the Board of School 
VUUoro have aDanimoasly adopted Thonuoa's "Practical Arithmetic" for 
the use of the PaUic Schools in the city of New Haven. 

** At a meeting of the Board of School Visiuvs of the First School Soci^ 
of the* town of New Haven, dolv warned and convened, Nov. 29th, 1845, 

VoUd, That the '* Practical Arithmetic" by James B. Thomson, A. M., be 
prescribed for use in each school of this society." 

Certified by ALFRED BLACKMAN, Chairman. 

H. 6. Lewis, Secretary. 

From the Hen. Judge Blackman, A. M., Chairman of the Board of School Vis* 
Itors of the City of New Haven. 

James B. Thomson, Esq.,— Dear Sir,— I have examined with some atten- 
tion yoor " Practical Arithmetic," and consider it decidedly the best work for 
InculcatiDg and illustrating the principles and (vactice of Arithmetic, which I 
have ever seen. Your iUustrattODS, in the form of problenw to be .solved, are 
drawn, in a great measure, from the familiar scenes of early life ; and while 
the young learner is interested In the solution of problems which hefesU are 
practicable, he is encouraged to persevere in a study which would otherwise 
be dull and forbidding, and is thus imperceptibly led to acquure«nd anderitand 
the rules of arithmetic, which he now knows to be true. 

I am glad you have removed ** the ancient landmarks" of common school 
" ciphering," and thus permitted a child to understand what he reads ; instead 
of torturing his mind with a jargon of words which he cannot understand, and 
requiring him to work by a rule which he cannot explain. 

I need hardly say, that the inductive method which you have adopted, is 
decidedly the most philosophical and iateliigible mode of acquiring a knowledge 
of arithmetic ; and as such I shall cheerfully recommend your work for gen- 
eral use in the schools of this city. 

I ought not to overlook the copious references by which your rules are ex- 
plained, and the mind of the student assisted in his labors ; nor the skill with 
which the publishers have executed their part of the work. 

I am, dear Sir, very respectfully yours, ALFRED BLACKMAN. 

Nov. 29th, 1845. 

From the PrincipaU of the Public SekooU in the City o/ JVev Haven. 

JVeio Haven, Nov. 28th, 1845. 

I have given Thomson's " Practical Arithmetic" as careful a perusal as my 
time would permit. I think it a work of very great merit. The plan of it, 
which has been ably carried oitt, appears to me, to be natural and philosophi- 
cal. The definitions and rules are exceedingly clear, and will be easily under- 
stood by those for whose instruction they are designed. The notes and obser- 
vations, which frequently occur, are admirably condensed, and afford much 
valuable aid and information. The examples for both mental and slate exer- 
cises, are appropriate and abundant, and while the former are sufficiently 
simple to make the principles clear to the tyro's mind, the k^tter will secure 
sufficient practice with the pencil, to fix them there. I notice in almost every 
new rule, suf^stion and illustration, that the pupil is pointed, by the means of 
numbers in brackets, to principles he has already studied ; this is an excellent 
plan ; it will be found highly useful to him, and very convenient to his in- 
structor. I will not attempt to make allusion to all the peculiarities and ex- 
cellencies of the work ; suffice it to say, that I consider it the best of all the 
excellent works of a similar kind with which I am acquainted. I shall, with- 
out delay, request the sanction of the Board of Visitors, for iu adoption in the 
■chool under my care. J. E. LOVELL, Principal of the 

— Lancasterlan i^chool. 

We fully concur in Mr. Lovell's views respecting ThonisoQr's " Practical 
Arithmetic," and are gratified to know that the Board of Visitors have adopt- 
ed it for the Public Schools of thin city. 

PRELATE DEMICK, Principal of Whiting st. School. 
WM. H. WAY, Principal of Wooster st. School. 

From Hev. J. Brewer, A. M.,?TVti. ot B\m%V.Te>m«\'ft^vc^ja»r«>^«i;^"^tw's«eL 
Dear Sir,— After trial of & ttum\»x ot ^^tttexetiX. vioiVa 'wYivOaL \mkh^ \»ib^ 



brooEht to my notice. I hare concluded to adopt yoor FMctkal Arithmetic In 
my Seminary. Besides other and higher merits which those more exclusively " 
devoted to mathematical pursuits will be ready to point out, the foilciwiag are 
excellencies which every experienced teacher will be able to appreciate. 

1. Numbering of the articles, by which one may leadily refer to any pre- 
vious step. 

3. Invariably giving the important definitions and general rules in Italics. 

3. Throwing into smaller type, in the form of Notes and Observations, the 
*' literature" of the subject, and osefol hints for teachers and advanced pupils. 

New Haven, Dec. 5, 1845. JOSIAH BREWER. 

' From Reo. Wm. Wkittleseif, A. M., Principal of the Young Ladies' Institute, 
New Haven, Ct. 

Mr. Thomson— Sir,— In teaching Arithmetic, I have been exceedingly em- 
barrassed in deciding upon a text Iwak for my pupils, but am now happy to find 
this difficulty removed. I can confidently recommend your PracUuU wfrttA- 
meticj as combining excellencies to be found in no other elementary work on 
this subject. In the lucid and natural arrangement, the analysis of principles, 
and the full explanation of each step as you proceed, it exhibits many traces 
of the skill which appears in the other parts of your Mathematical Series al- 
leady published. Yours, truly, WM. WHITTLESEY. 

Woolsey Hall, New Haven, Nov. 96, 1845. 

From E. L. Hart, A. M., Principal of English and dassieal School for Boye. 

Messrs. Durrie Sl Peck,— I have caremlly examined Thomson's Practical 
Arithmetic, and fully believe that it is superior to any other Arithmetic now 
before the public. 1 like it for its excellent arrangement— for its very clear 11- 
lustration and exposition of principles — for its accuracy in tables of weights 
and measures, some of which are incorrect in all othw Arithmetics with which 
I anracquainted— and for its eminently practical^ bueineaa-like character. I 
shall introduce it into my school as soon as it is practicable. Yours, 4cc. 

New Haven, Nov. 27, 1845. EDWARD L. HART. 

From J. D. Fhrrenj Eeq., Principal of Select School for Boys. 
. Mr. J. B. Thomson— Dear Sir,— I have examined your Arithmetic, and must 
say I am very highly pleased with it. Its merits will, at once, present them- 
aelves to the mind of every one who will examine it The thorough, syste- 
matic course pursued, is a grand one. I have introduced it into my scnool, 
which is more in its favor than anything I can say. 

I would say to those teachers who prefer to have their pupils work by the 
light of the sun rather than that of the moon, use Thomson'* .Arithmetic. 

JOSEPH D. FARREN. 

New Haven, Nov. 28, 1845. 

From S. A. Thomaty Esq., Principal of New Haven Practical School for Boys. 

New Havbn, Dec. 1, 1845. 
Mr. J. B. Thomson — Sir,—- From the examination which I have been able to 
give your ** Practical Arithmetic," I think it a valuable addition to that class 
e€ School Books. It contains many useful improvements, both in arrangement 
and in matter. The arrangement of subjects is decidedly the best I have seen 
— the examples &Te judiciouely selected and arranged, and the explanations and 
rules clear and concise. I thmk the work well calculated to lead the pupil to 
an easy and rapid acquisition of the science of Arithmetic. 

Yours, truly, S. A. JHOMAS. 

From J. H. Bjsgers^ Esq,, Principal of Fair Haven Family Boarding School. 

After a thorough examination of Thomson's Arithmetic, 1 believe it to be 
superior to any other extant It is sufiScient to say that I have adopted it in 
my school. The mathematical labors of Prof. Thomson evince the erudition 
of a ripe scholar, united with the skill of a practical teacher. I have tested 
the value of his Algebra and OeMMtry, in my school, with great satisfaction, 
and have no doubt his Arithmetic will ftilly sustain his high leputation as an 
author. J. H. KOGRRS. 

Fair HaveB; Nov. 38, 1845. 



Fftm A^ B. Ov«Me^ A. B^ Principal of MilliDid Aeademv* 

HiLVORD, Nov. 29, 1845. 
J. B. Thomson, Esq.— Dear Sir,— -I have exanuned your Practical Arithme- 
tic, and am pleased to observe the clearness and piecislan with which the sab* 
Ject is presented— the same that have so liighly characterized your Algebia 
and Geometrv. and so happily adapted them to the capacities of the young.— 
Soch a work has long been needed in our schools and academies. It meets my 
views so well, that I have introduced it into my scho<d. 

Yours, truly, WB|* B. &R£ENE. 

From /. Q. Hobhs, A. H^ Principal of WasUngton Institute, New Torlc City. 

Gentlemen,— I have carefolly examined Mr. Thomson's *• Practical Arithme- 
tic,** and do most heartily add my testimonial to those already given in its fa- 
vor. It is indeed a worit of very great merit, comprising many excellencies in 
a small compass. Its value as a practical school-boolc will be more apparent 
(Ht a second and thorough examination. While as an elementary work it de- 
serves the place in our best schools that is occupied by the best, / know of no 
otker so well adapted te general use. ISAAC G. HOBBS. 

New York, Aug. 1, ISM. 

Ftom the Teachers of tie Jfomud School connected with the PmbUe Schools of 
the CSity of AVw York. 
Thranson's *' Practical Arithmetic" is an exceedingly well anaoged book. 
The principles are stated with clearness and precision— the mode (rf* reasoning 
is analytical and systematic, yet tb& cliaracter of the work is eminently prac- 
tical, and well deserves the attention of teachers. We think it cannot ML to' 
occupy a prominent place among the best text-lxx^ upon this science now 
in use. 

JOSEPH M. KEESE, Presidentof the New York State Teach 
era* Association, and Principal of Public Schotl No. 5 
We heartily concur in the ojdnion expressed above. ^ 

DAVID PATTERSON, MJ>., Principal of Public School No 3 
- WM. BELDEN, Principal of Public School No. 2. 

LEONARD HAZELTINE, Principal of Public School No. H 
ABM. K. VAN VLECK, Principal of Public School No. 16. 

From Wm. Bdden, Jr., A. M., Principal of Ward School No. 3, New York City. 

A careful examination of Prof. Thomson*s ** Practical Arithmetic** has satis- 
fied me that it is a work of nnccmunon merit 

The plan of [N'esenting examples, in order to introduce the rule by jMreviously 
analyzing its principles, which I consider the most important distinctive fea- 
ture of the work, will commend itself to every experienced teacher, as the 
natural process, both for imparting knowledge of this subject, and giving cor- 
rect habits of mental disciphne. 

Tlie language of the explanations and rules ht peculiarly clear and intelligi- 
ble, and the amount and value of this part of the work much superior to that of 
any other Arithmetic with which I am acquainted. The number and gradu- 
ally progressive character of the examples are also worthy of special notice. 

WM. BEJLDEN, Jr., A. M. 
New York, Sept. 9, 1846. 

I heartily concar in the above rec(mimendation. 

S. S. ST. JOHN, A. M., Principal of Ward School No. la 

From Solomon Jenner^ Esq., Principal of the Commercial and Classical School, 
New York City. 
To the Public— Among the numerous treatises on the science of Arithmetic 
which I have carefully examined, I believe that Day and Thomson*s is the 
best adapted to aid the teacher and facilitate the progress of the learner. 

SOLOMON JENNEE. 
New York, 9th mo. 9ih, 1846. 

From E. Hosmer, A. M., Principal of Moravia Institute, N. Y. 
Jlly dear Sir,-«I have f^veu ^^^ ** Pi«bC\lca.l Arithmetic" a careful examina- 
tion, and feel so wett asftuxed 9C Vi& si^i^t^otfts ^^^ ^'Ca»t^«s£aa<& ^X^ftUnd 



which h&T6 iUleaimder mv ohservatkm, that I havo adopted It in oar Imtt 
tttte. RespectfttUy youn, 

E. HOSBOfflL 
Mofayia, BlarchSS, 1846. 

From J, C. Howard, A. M., Principal of Norwich Academy, N. Y. 
Mr. J. B. Thomson— Dear Sir,— I have examined, with mach care and in- 
terest, your "Practical Arithmetic,*' and, without attempting to specify its va- 
rious excellencies, I assure you, it approaches nearer to my idea of a complete 
work of its Idnd than any with which I am acquainted. I shall embrace the 
•ailiest opportunity to introdttce it into the academy under my charge. 

J. C. HOWARD. 
Norwich, AprU 11, 1846. 

From 8. W, Clark, A.M., Principal of East Bloomfield Academy, N. Y. 
Dear Sir,— I have carefully examined your Practical Arithicbtic. It is 
Just such a text-book as we want— c/ear, etmcut^ lucid, logical— 9k Practical 
Arithmetic, evidently written by a practical teacher. We shall introduce it as 
a text-book in this Institution at the commencement of our next term. 

Respectfliliy yours, 8. W. CLARK. 

East Bloomfield, May 96, 1846. 

Yiom. R. Mi Warner, Esq., Principal of Genoa Academy, N. Y. 

From the actual use of Thomson's " Practical ArithmetiG" in my School, I 
am persuaded that it is better adapted to ^ve a pupil a comvrehensvoe andprao- 
Ueal knowledge of figures than any woriE of the land with which I am acquaint* 
ed. . R. M. WANKBR. 

Genoa, May 17, 1846. 

From Orson Barnes, Esq., late Superintendent of Qnondaga Co., N. Y. 
Dear Sir,— I have examined your First Lessons for Children ; also, your 
Practical Arithmetic, and earnestly commend them to the attention of parents 
and teachers. In my estimation their introduction into our schools would 
prove a powerful auxiliary in developing and disciplining the intellectual fac- 
ulties of the pupUs, and essentially aid the teacher, in his arduous toils. 

Respectfully yours, ORSON BARNES. 

Baldwinsville, May 28, 1846. 

From Wrn. Jt. Oropsef, Esq., Town Superintendent of Locke, N. Y. 

I have examined Thomson's " Practical Arithmetic," and am fully convin* 
ced that it is a work of great merit. Its superiority wiU.be readily seen in the 
excellent arrangement of the work, the clearness and simplicity of the rules 
and explanations, and the well selected examples, which are all admirably 
adapted to the capacities of the young. I think the arithmetics now in gene- 
ral use in tbis section, will soon be laid aside, and the '* Practical Arithmetic" 
supply their places. I would be much pleased^ to see it introduced into every 
■chool in this town. Yours truly, WM. A. CROPSEY. 

Locke, March 27, 1846. 

From Thos. J. HasmsU, A. M., Prin. of Chester Acadenoy, N. Y. 

J. B. Thomson, Esq.— Bear Sir,— I have examined your " Practical Arith- 
metic" and hesitate not to say it is the best I have seen. Its arrangement is 
natural— its rules are concise and lucid— its notes and observations appropriate 
and valuable-^its examples abundant and happily selected; well calculated to 
Interest the learner, and lead him to a thorough knowledge of the science. I ' 
shall introduce it immediatdy into my school. Your Algebra I have already 
in use, and shall introduce your Legendre, esteeming it as I do all the boon 
of your series which I have seen, of superior merit 

Yours shicerely, THOBIAS J. HASWELL. 

Chester, July 14, 1846. 

From B. F. Everson, Esq.^ Principal of Public School, Union SpiriBCi, N. Y. 
J. B. Thomson Esq.— Dear Sir,— -I have cvcetaS^i «i&i(ii^&A\^^»aaLl^^c»:^»^ 
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ArilSunetfc, and ftdm fhe deerness and precision of its roles and ezplanaf loos 
~it9 careful arxangement— the cofrioosness of its examples, both mental and 
for the ** board*'— Uie appropriateness of its suggestions and observations, and 
its easy plan of induction— I hesitate not to pronounce yours decidedly the 
' " ' ' '" ticed, a " ' " 



most appropriate work for our schools I have ever noticed, and shall use my 
' '■ • • - - ustraiy, 

BENJABfIN F. EVERSON. 



tnfluence for its general adoption. Yours truly, 

""NJAJ 



Union Springs, May 98, 1848. 
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